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ABSTRACT
Several research methods were used in this action-based study to examine the
differences in students’ content knowledge, critical thinking dispositions and perceptions of
their learning, motivation and the educational environment when problem-based learning
(PBL) was used and compared to lecture-based learning (LBL). The sample that was used
for this study was a purposeful, convenience sample of 97 students who were registered in
four of this researcher’s introductory Health and Physical Education courses during the Fall
2009 semester at Dawson College.
The researcher used grades on a declarative knowledge-based quiz and equivalent
theoretical assignments to measure content knowledge. The means, medians, modes and
distribution patterns of students’ grades were examined and used to determine whether
there were differences in students’ performance among the four courses. A t-test for
independent samples was used to compare the differences in the average grades for each
group.
The California Critical Thinking Dispositions Inventory (CCTDI) was used to
measure seven character traits or dispositions that have been associated with critical
thinking skills, namely, truth-seeking and intellectual honesty, open-mindedness, the ability
to be analytical and systematic, self-confidence in one’s critical thinking abilities,
intellectual curiosity, and cognitive maturity. A t-test for independent groups was used to
compare the critical thinking disposition scores between the PBL and LBL groups.
Students’ perceptions about their learning, motivation and the learning environment
were examined using a 4-point Likert-scale questionnaire developed by the researcher.
Their motivation to learn was evidenced by their engagement in the learning process, their
enjoyment of the instructional strategy, their interest in and perceived relevance of the
theoretical material, and their sense of self-efficacy. Students’ perceptions of the workload,
the difficulty of the assignments, the usefulness of what they learned and their overall
satisfaction with their physical education course were also examined. The associations
between students’ perceptions and learning were examined using contingency tables and
Spearman rho analyses. The same variables were examined for their dependence on
instructional strategy using a chi square test of independence. Ordinal data related to
workload were examined using a Mann-Whitney U test. Statistical significance was
established at an alpha level of.05.
A criterion-based sample of five participating students were selected on the basis of
academic achievement (one of above average, two of average and two of below average
academic ability) and asked to individually participated in on-line synchronous interviews.
The interview transcripts were examined using a content analysis and used as a method of
4triangulation to validate the results of the perception-related questionnaire. Observations
were integrated into themes and comparisons made among the PBL and LBL groups.
Summarising the results, there were no discernable differences between the students
in the PBL versus LBL environment in terms of their acquisition of content knowledge
when grades were compared and no differences in their observed dispositions related to
critical thinking. The PBL environment provided a greater opportunity for students to
engage in the learning process and this engagement was associated with students’ perceived
conceptual learning. Enjoyment was associated with conceptual learning in both the LBL
and PBL groups but fewer of the PBL students indicated they enjoyed the manner in which
the material was presented, likely because of the tenuous effectiveness of the in-class
working groups. The combination of instructional strategy with the use of interesting and
relevant material may have enhanced higher-order learning in the PI3L group. Stronger
students in the LBL environment may have used other learning strategies to enhance their
learning. PBL was associated with a greater sense of self-efficacy which has also been
associated with increased motivation to engage in one’s own learning. There were small
differences in the perceived workload between the two groups, the LBL group having
completed more homework outside of class compared to the PBL group. A greater
percentage of the LBL group indicated they would be able to apply what they learned to
other classes or areas of their lives but this was limited to what they learned about
themselves in terms of their personal study habits and organizational skills rather than to
their analytical ability or procedural learning. Recommendations are made for future study
or implementation of PBL.
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RÉSUMÉ
Plusieurs méthodes de recherche ont été utilisées dans cette étude de méthode a l’action
visait a établir les differences parmi les étudiants quant a Ia connaissance du contenu, les
perceptions et les approches de la pensée critique étant exposé soit a un apprentissage par
problèmes (APP), soit a un apprentissage par enseignement magistral (AEM). L’échantillon
retenu était un échantillon intentionnel et pratique, soit les 97 élèves inscrits dans les quatre
(4) classes de l’auteure du cours d’introduction Sante et Education Physique Ia session
d’automne 2009 du CEGEP Dawson.
La chercheure a utilisé les notes moyennes obtenues sur un quiz a base de
connaissances déclaratives et sur des travaux théoriques visant a mesurer la connaissance
du contenu. L’auteure a utilisé les moyennes, les médianes, les modes et les modèles de
distribution des notes des élèves pour determiner si! existait des differences dans le
rendement des étudiants entre les groupes APP et AEM. Un test-t d’échantillons
indépendants a été mené pour comparer les differences les moyennes-groupes (APP versus
AEM).
Le California Critical Thinking Dispositions Inventory (CCTDI) a servi a mesurer
les sept traits de caractère ou attitudes associés a Ia pensée critique: l’honnêteté
intellectuelle, l’ouverture d’esprit, l’habileté d’être analytique et systématique, la confiance
en ses habiletés de pensée critique, la curiosité intellectuelle, et la maturité cognitive. Un
test-t d’échantillons indépendants a étë conduit pour comparer les résultats quant a
l’attitude a Ia pensée critique des classes suivant la méthode d’apprentissage utilisée soit
APP, soit AEM.
Les perceptions des étudiants ont été examinées a l’aide d’un questionnaire Likert
(avec une échelle en 4-points) mis au point par la chercheure. Leur motivation a apprendre
a été démontrée par leur implication dans le processus d’apprentissage, par leur plaisir de Ia
stratégie pédagogique, leur intérêt et leur perception de Ia pertinence de Ia matière
théorique, et leur sens d’auto-efficacité. L’auteure a également examine leurs perceptions de
Ia charge de travail, de la difficulté des travaux écrits, de l’utilité du contenu appris et de
leur satisfaction globale du cours d’éducation physique. Les liens entre les perceptions des
étudiants et leur apprentissage ont été examinées a l’aide des tableaux de contingence et a
l’aide de I’analyse rho de Spearman. Les mêmes variables ont été examinées pour leur
dépendance a I’une des strategies d’enseignement utilisée (soit APP, soit AEM) par un test
du chi-carré de l’indépendance. Les données ordinales liées a Ia charge de travail ont été
examines en utilisant un test de Mann-Whitney U. La signification statistique a été établie
au niveau alpha de .05
Un échantillon critérial de cinq étudiants participants a été fait sur Ia base de leur
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réussite scolaire (un étudiant au-dessus de Ia moyenne, deux étudiants moyens, et deux
étudiants au-dessous de Ia moyenne). L’auteure leur a demandé de participer a des
entrevues en ligne synchrone. La chercheure a examine les transcriptions des entrevues par
le biais d’une analyse de contenu, ceci permettant une méthode de triangulation pour
valider les résultats du questionnaire portant sur le volet des perceptions. Les observations
ont été intégrées dans les themes pour ensuit faire des comparaisons entre les groupes APP
et AEM.
En sommaire, il n’y avait pas de difference perceptible entre les étudiants des
groupes APP et AEM ni quant a l’acquisition du savoir de contenu de cours, ni quant aux
attitudes observées face a Ia pensde critique. Uenvironnement APP a fourni aux étudiants
une meilleure occasion de s’impliquer dans le processus d’apprentissage et cette implication
accrue a été relide a leur perception de leur apprentissage conceptuel. Dans les deux
environnements d’apprentissage (APP et AEM), les étudiants relient le plaisir d’apprendre
a l’apprentissage conceptuel. Par ailleurs moms d’étudiants dans l’environnement APP ont
indique avoir pris plaisir dans cette manière de presenter la matière, et Ce, probablement en
raison de Pefficacité faible des groupes de travail en classe. La combinaison des approches
d’enseignement avec lutilisation de materiel intéressant et pertinent peut avoir favorisé la
connaissance d’ordre plus élevé dans le groupe APP. Les étudiants les plus doués dans Les
cours AEM pourraient avoir utilisé dautres strategies d’apprentissage pour enrichir leur
apprentissage. L’environnement APP a été associé a un plus grand sentiment d’auto
efficacité, et celui-ci a également été associé a une motivation accrue de &impliquer dans
son propre apprentissage. TI y avait des petites differences dans Ia perception des étudiants
de Ia charge de travail entre les deux groupes, le groupe AEM ayant complété plus de
travaux en dehors des cours par rapport au groupe APP. Un pourcentage plus élevé du
groupe AEM ont indiqué qu’ils seraient en mesure de transférer ce qu’ils ont appris a
d’autres cours ou dans d’autres facettes de leur vie, rnais ce transfert se limitait a ce qu’ils
ont appris sur eux-mêmes en fonction de leurs habitudes d’étude personnelles et des
competence d’organisation plutôt que de leur capacité analytique ou de leur apprentissage
procedural. En terminant, des suggestions sont faites pour des etudes éventuelles ou pour la
mise en uvre de I’APP.
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I1TRODUCTION
One of the primary objectives of CEGEPs is to help students acquire the
knowledge, tools, skills, and attitudes needed to deal with the real world and guide them
towards their future success. The pursuit of academic excellence, life-long learning, and
students’ personal, professional and social development are essential components of the
CEGEP educational system as evidenced by the mission statements of Champlain1,
Dawson2, John Abbott3 and Vanier Colleges4. Concomitantly, many employers have
indicated that general abilities, such as the capacity to work in groups, to communicate
effectively with others, to think critically and to solve problems are as important for
students’ success as precise job-related skills (Young, 1993). How to effectively achieve
these abilities and educational objectives is of paramount importance in a world where
knowledge changes as rapidly as it is acquired and learning how to learn is as important as
knowledge itself.
A key concern of present day educators is students’ ability to make sense of the
knowledge they acquire (LaSere Erickson & Weltner Strommer, 1991). Teacher-centered
classroom settings that are rooted in textbook-based, lecture-style instructional strategies
tend to promote the regurgitation or reproduction of knowledge that the teacher has
delivered (Juniu, 2006). This has been associated with poor critical thinking skills, that is,
the ability to analyze, synthesize and evaluate information, and an inability of students to
connect theory and practice (Rash, 2008). Researchers agree that knowledge recall is
context dependent, that is, students have better recall abilities when the knowledge retrieval
I http://www.champlainonline.com/?BBBO6A29-B98E-4FFB-8 I B3-
208F94799DDF&parameters=highlight:mission,statement
2 http://www.dawsoneollege.qc.calgead/mission.php
3 http:f/www.iohnabbott.gc.caJ?3BC76527-FE3F-406D-AF3D-
492E I BAD9E63&parameters=highlight:mission.statement
http://www.vaniercollege.qc.calmain!mission.html
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setting matches that of the original learning (Norman, 2000). However, in an age where
information is readily available at one’s fingertips, one’s ability to recall information may
not be the most important educational outcome to pursue. On the other hand, student-
centered, contextual learning involving the exploration of concepts in a context that
emulates real life has been said to help students make connections between the theories
they investigate and the reality of their surrounding environment (Hubball & Robertson,
2004; Juniu, 2006). It appears to promote higher-order critical thinking skills (LaSere
Erickson & Weitner Strommer, 1991), which involve the integration, analysis and
application of concepts to the real world (Juniu, 2006).
CEGEP Physical Education (PE) courses are no less prey to a teacher-centered
setting than are other disciplines. In general, the aim of the discipline is to encourage
students to choose healthy, active lifestyle behaviours while challenging them to become
critical thinking, decision-making members of society, among other attributes. The
intentions of the discipline’s competencies may be summarized as promoting students’
ability to:
A. Increase awareness of their personal lifestyle habits and associated health benefits or
consequences;
B. Practice physical activity in a manner which promotes their health;
C. Improve their skills so as to be more successful at and derive more pleasure from
physical activities;
D. Design and manage personal physical activity programs;
E. Adopt a lifestyle of active living.
The intellectual abilities needed to fulfil these objectives are hierarchal in nature,
beginning at a declarative level in the 103 courses, increasing through the stages of analysis
and evaluation in the 104 courses, and combining these with synthesis in the 105 courses.
In the 103 Health and Physical Education course students are expected to understand,
analyse and evaluate certain health-related concepts in relation to their personal lives; in a
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104 Physical Activity course students learn how to analyse, evaluate and improve (apply)
physical activity skills; and in the 105 Active Living course students create a personalized
activity plan, which, according to the revised version of Bloom’s taxonomy Krathwhol,
2002), exemplifies the highest-order level of thinking. Whether students acquire the tools to
effectively make the transition from one level of thinking to another is worthy of
investigation.
In the 103 courses students learn about the health benefits associated with physical
activity in part as a result of their active participation during in-class physical activities.
Cognitive engagement is encouraged through assessments and reflective analyses that
require evidence of conceptual and affective awareness. These educational components are
necessary if deep, meaningful learning is to occur (Ramsden, 2002) relative to the intended
competencies. While many teachers in the physical education department at Dawson
College employ assessments that encourage metacognitive analysis, and while the teaching
orientation in the 105 PE courses leans towards being student-centered, some of this
researcher’s teaching orientation of the theoretical component of her 103 PE courses at
Dawson College remains instructor-centered, a method that, according to Ramsden (2002)
is contrary to the promotion of deep learning. While it is unknown how wide-spread this
orientation is among all CEGEP physical education teachers, it may be reflective of the
practices of some other teachers as well. Perhaps more effective learning can be promoted
not only through the use of appropriate assessment tools but also via instructional strategies
that encourage the higher levels of thinking that should accompany higher education.
This paper will examine two instructional strategies, one teacher-centered and one
student-centered, and compare students’ perceptions of the two learning environments and
look for evidence of higher-order thinking by students in each of the learning situations.
CHAPTER ONE
RESEARCH PROBLEM
1. CONCEPTUAL FRAMEWORK
It has been suggested that one way to encourage educational relevance and higher-
order thinking is through the use of problem-based learning (PBL) (Bransford, Brown &
Cocking, 2000; Chin & Chia, 2008; Dollman, 2003; Wong, Cheung, Chung, Chan, Chan,
To, & Wong, 2008), an approach that stems from constructivist philosophy. Constructivist
philosophy hypothesizes that students who actively engage and interact with their
environment are able to “construct their own representation of what they know” (Juniu,
2006, P. 68), to adapt their knowledge to the world around them and to render their
knowledge meaningful. Bransford et al. (2000) suggest that “a major contrast between
schools and everyday settings is the heavy use of tools to solve problems in everyday
settings, compared with ‘mental work’ in school settings” (p. 74) and quote philosopher
and educator, John Dewey as support, who said that “school should be less about
preparation for life and more like life itself.” (cited in Bransford et a!., 2000, p. 77) In
constructivist educational settings, the interconnections among concepts are assembled by
the students themselves, thereby enhancing the individualized meaning of what is learned
by each student. Students combine their prior learning and experience with new
information to develop a body of knowledge that is new again, at least to them. The
conflict between a student’s prior knowledge and new information, called cognitive
dissonance (Ramsden, 2002) may itself encourage deeper learning as the student struggles
to reconcile both into a new paradigm of knowledge and understanding.
Problem-based learning is a form of constructivist, contextual learning (Wong, et
al., 2008) that incorporates student-centered, inquiry-based strategies as one of its features.
It is initiated by introducing students to an ill-structured problem at the beginning of a
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lesson or unit as opposed to introducing problems or questions after teachers have delivered
‘necessary’ information (Vardi & Ciccarelli, 2008). It refers to a process that usually begins
with a problem to be solved, a question to be answered, a case to be studied or a decision to
be made. Rather than being deductive, it is inductive. With the former, content is delivered,
and solutions are deduced from what has been taught. In an inductive, PBL-based setting,
content knowledge is acquired simultaneously as students address a problem. In other
words, students’ do not necessarily have sufficient prior knowledge to solve the problem
but acquire it as they complete the process. The foundations for investigative problems are
best found in real life situations and may stem from such sources as the media, personal or
professional experiences (Kenney, 2008; LaSere Erickson & Weitner Strommer, 1991), on
line sources (Vardi & Ciccarelli, 2008) or other readings (Rash, 2008). Although the
solutions to the problems are important, PBL is process-driven; the ability to reflect on and
understand how a solution is derived is the skill that many educators endorse and promote
as an important transferable ability in a fast-changing world. As a potential life-long
learning tool, PBL is said to promote higher-order critical thinking skills, authentic and
context-based mastery learning (Hubball & Robertson, 2004; Kenney, 2008; Oliver-Hoyo
& Justice, 2008; Rash, 2008; Vardi & Ciccarelli, 2008; Wong et al., 2008), independent
learning skills, problem-solving ability (Wong et a!., 2008), intrinsic motivation (Vardi &
Ciccarelli, 2008; Wong et al., 2008) and knowledge retention (Norman, 2000).
Problem-solving is a skill that is, according to professors at Alverno College
(Schmitz, 1994), developmental and transferable, and fundamental to the objectives of a
general and integrated education. It is developmental in that it incorporates increasingly
higher-order skills (e.g. observing, comparing, analyzing and evaluating) in the exploration
of simple to complex problems. It is transferable in that its component parts are common to
the critical thinking processes used in various fields of study and it is integrative in that an
effective problem-solver may incorporate general knowledge, skills, values, attitudes and
behaviours from multiple domains in the process of resolving a problem. It is, perhaps, this
integration and synthesis of knowledge that may motivate students to develop meaning
from their learning; when students can make sense of knowledge and put it in a context that
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allows them to connect with the real world, they may become deeper, more self-directed
learners (Ramsden, 2002).
Students’ motivation is of tremendous importance in acquiring knowledge and
perpetuating higher-order thinking. While existing knowledge may be limited by what
information is available, the ability to seek out and create new knowledge may be limited in
large part by a learner’s perception of the learning environment and in particular, her/his
willingness to engage in that process. Pintrich & de Groot (1990) have suggested that one
of the most important components of motivation is self-efficacy, including one’s beliefs
about one’s ability to perform a task, one’s acceptance that they are responsible for their
own learning, one’s interest in and sense of importance of the task and one’s emotional
reactions to the task. They have found that higher levels of self efficacy are associated with
more self regulation in the use of cognitive learning strategies and that self regulation is an
important predictor of academic performance. The knowledge-seeker’s willingness to learn
may also be affected by her/his disposition towards learning, including such character traits
as intellectual curiosity and open-mindedness towards new ideas and differing views
(Tiwari, Lai, & Yuen, 2006). Whether such character traits are associated with students’
exposure to PBL and whether such characteristics are present in or can be associated with
learning will be examined in this paper.
2. STATEMENT OF THE PROBLEM
Upon implementation of the educational reforms in the CEGEP system in 1993,
physical education teachers at Dawson College designed a problem-solving schema which
formed the approach by which the competencies in all three sets of PE courses would be
achieved (Appendix I). The problem-solving approach was imitative of that used at
Alvemo College in Milwaukie, Wisconsin5 au institution renowned for its successful
Schmitz, J. (Ed.). (1994). Student assessment as learning at Alverno College. Alverno: Alverno College
Institute.
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implementation of an outcomes approach to education. While the steps designated in
Dawson’s plan followed a common problem-solving sequence, little training was available
to teachers at the time regarding its application. As a result, the presentation of some
concepts in this researcher’s 103 courses remained highly teacher-directed, an instructional
strategy that may have been used by others in similar courses. While student-centered
assessments such as self-evaluations and personal reflections have been employed, the
format of the theoretical sessions has often involved some variation of lecture combined
with teacher-initiated questions and I or whole-class discussions followed or preceded by a
conceptually-related physical activity session. How or whether a student-centered,
problem-based approach might be incorporated into Anglophone CEGEP 103 physical
education courses has never been studied, to this author’s knowledge.
There are many examples of how PBL has been implemented in other disciplines;
most are related to courses in the science, medical and engineering fields, especially at the
university level. In a nursing course in the School of Nursing at Hong Kong Polytechnic
University, simulated clinical cases involving patient actors were presented to individual
nursing students while a clinical nursing teacher was in attendance. The student nurses were
expected to deal with the patients as they would in real life. The scenarios were videotaped,
transcribed, and then analysed by the teacher, the participating student and her peers. When
the learning strategy was evaluated by the research team for its learning outcomes using a
content analysis, the results suggested that student-directed learning, inductive learning and
a positive transition from theory to practice were manifested (Wong et al., 2008). In
another example of a problem-based learning strategy, students of a ninth-grade science
class in Singapore read newspaper articles and case studies on nutrition topics, developed
their own questions, then carried out a scientific inquiry and presented their findings (Chin
& Chia, 2008). In a rare example of how PBL was used in the physical education
discipline, an elementary-level teacher in Alabama used specific physical activity stations
to enable students to discover scientific principles such as force, inertia, acceleration and
centrifugal force (Buchanan, Martin, Childress, & Ferry, 2002). In yet another example, a
coach in a youth soccer league in British Columbia employed PBL by using peer coaching,
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video analysis, personal portfolios and small-sided competitive games to encourage players
to help develop their own soccer skills (Hubball & Robertson, 2004).
Many authors (Chin & Chia, 2008; Dollman, 2003; Hubball & Robertson, 2004;
Kenney, 2008; Oliver-Hoyo & Justice, 2008; Vardi & Ciccarelli, 2008; Wong et al., 2008)
have described the steps involved in the implementation of PBL, which can be summarized
as follows:
A. Define an ill-structured problem by exploring questions, issues, or case studies, among
other sources, and clarify associated terms. Ill-structured problems are those which do
not include, at the outset, all the information needed to solve the problem (Chin & Chia,
2008; Hubball & Robertson, 2004), have the potential to lead to more than one solution
(Kenney, 2008) and require analysis, comparison, and evaluation of alternative
solutions before making a justified decision (Wong et al., 2008). While well-structured
problems may at times lead to more than one solution, they usually provide the problem
solver with well-defined pieces of information needed to solve the problem or tend to
involve only one correct solution. In a PBL format, inquiry-based activities are
sometimes used during the initial stage, meaning that driving questions are used to
initiate and organize the PBL process (Chin & Chia, 2008). Examples of such questions
include, “What are some of the issues involved in the problem?”, “What are some of the
factors that affect the problem?”, “What assumptions might you be making?” or “How
did you come to that conclusion?” Juniu (2006) introduces students to a topic, has them
classify ideas into categories and brainstorm questions on which students can focus
their investigation;
B. Explore what one already knows regarding the problem, determine and organize what
one wants or needs to know, indicate specific goals regarding what one wants to find
out, and propose hypotheses. Goal-setting is the process of finding specific, measurable,
accurate, and realistic goals that are relevant to a bigger problem or issue. Although a
mere cog in the wheel, goal-setting is critical to the success of any problem-solving
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process. One needs to know where one wants to go in order to determine how one will
get there;
C. Delineate how one is going to reach the intended outcome; select strategies that will be
used to achieve the desired goals including finding resources, collecting information or
data, reading, observing, and consulting, among other tactics;
D. Implement the selected strategies while observing, discussing, recording and
interpreting the observations or results;
E. Reflect on and analyse the strategies for their effectiveness in accomplishing the
original task. Revise goals or strategies as needed to resolve the initial problem;
F. Present findings and what has been learned.
Key characteristics of PBL include the active participation of students and the
teacher, the engagement of students in ill-structured problems representing a realistic
situation, the use of small group, collaborative interactions instead of lectures, on-going
student reflections, and the involvement of the teacher as a facilitator as opposed to an
authority figure (Kenney, 2008; Vardi & Ciccarelli, 2008; Wong et al., 2008). As a caveat,
Bransford et al. (2000) purport that instruction should not be overly dependent on context
but should encourage students’ ability to “choose, adapt, and invent tools for solving
problems [as] one way to facilitate transfer while also encouraging flexibility.” (p. 78) On a
similar note, Chin & Chia (2008) found that student-initiated problems resulted in their
discovering different methods of inquiry that was not evident in teacher-directed problem
based processes. The words of Darren Flutie (a former Canadian Football League (CFL)
player who amassed two Grey Cup wins, and several CFL records) reflect a similar
problem-based approach to the learning of football skills. “I use coaches as one more
source of feedback, not as the only source of information. When they tell me something, I
compare it to what I know about the game and myself. I add it to my bank of knowledge. I
don’t accept it at face value. I am a bit of a cynic when it comes to people telling me what
to do. I need to internalize it first and test it out.” (Proudfoot. 2006, p.48)
22
Tools or strategies used to implement PBL include having students work in groups
with specific task allocations accompanied by journal writing in order to reflect on the PBL
process (Buchanan et a!., 2002; Chin & Chia, 2008); using worksheets, graphic organizers,
questionnaires, interviews, presentations, self-evaluations and assessment rubrics (Chin &
Chia, 2008); using a jig-saw instructional strategy (Appendix II); conferencing; and
concept-mapping (Vardi & Ciccarelli, 2008). Case studies and class discussions from
directed questions were used by Rash (2008) in a hybrid PBL that was led by the teacher as
opposed to the problems being initiated by the students themselves. Hubball & Robertson
(2004) used peer coaching, video analysis, personal portfolios, comparisons to ideal
situations, practice plans and personal projects in a physical activity setting.
If the assumption can be made that content knowledge, higher-order thinking and
educational relevance are three key components of an effective education, and if problem-
based learning may be one of the methods that can motivate students to actively and
collaboratively engage in a broader community of inquiry, the question remains as to
whether PBL can be effectively implemented in different disciplines and at different
academic levels. More specifically, can PBL be successfully incorporated in introductory
level CEGEP physical education courses? There is little research available regarding the
implementation of PBL in the Quebec college system, let alone in physical education
courses. Does PBL allow designated course content to be covered and can it promote
higher-order thinking in physical education courses? How motivating and effective is it
perceived to be by students? Considering the opinions of those who feel that PBL is no
more effective than conventional methods, is it worthwhile investing the required time and
effort into something for which the return may be minimal or can it enhance students’
educational experience? The following review of literature explores some of these
questions in an effort to understand the complexities associated with PBL and the
effectiveness of its implementation in existing educational institutions.
CHAPTER TWO
REVIEW OF LITERATURE
Problem-based learning has been used in various contexts, some of which are
described by Vardi & Ciccarelli (2008). The approach may be incorporated within
individual courses, into the final years of a program or throughout entire degree programs.
Sometimes problems are inserted into traditionally taught units of a course. Although
problem-based methods have been sporadically used in various CEGEP programs and
within certain disciplines or courses, there has been no coordination of a standardized PBL
curriculum within the CEGEP system, nor an extensive review of PBL methods that have
been implemented, to the best of this author’s knowledge. The following review of
literature describes the types of PBL that have been used in various institutions, the variety
of problems that are used to stimulate learning, the effectiveness of PBL in existing
programs or institutions, students’ and teachers’ perceptions of PBL, the difficulties
associated with PBL, and suggested strategies for its implementation. Each of these aspects
of PBL have been considered in the formulation of the research questions for the present
study and in the organization and implementation of this project.
I. TYPESOFPBL
Since its inception at McMaster University in 1969 (Doliman, 2003) PI3L has been
implemented in various formats within different disciplines. What differentiates PBL from
traditional approaches to learning is that the latter focuses on presenting a structured
knowledge base before students approach specific problems whereas in a PBL format the
problem is initially presented and knowledge is acquired as students work on the problem
(Doliman, 2003). In other words, the problem is the stimulus for student learning (Chin &
Chia, 2008; Kenney, 2008). One of the challenges posed by PBL. however, is the number
of variations that exist in the implementation of PBL, making comparisons difficult. A
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review of the literature reveals many of these different forms; a look at several of them is
important in determining which might be the most viable method to use with this project’s
population and any cautions to heed regarding the selected method.
1.1. Student-initiated, Theme-based PBL
A PBL format in which problems are created by the students themselves is
considered by some to be the most authentic PBL format (Mantzoukas, 2007, cited in Rash,
2008). Student-initiated problems are usually based on a learning unit theme such as a
nutrition unit within a health course. In a study of PBL used in a science course carried out
by Chin & Chia (2008), students elucidated problems following their investigation of
theme-related readings (e.g. from newspapers and journal articles), and subsequent group
discussions and the creation of “problem logs” and mind-maps. Although this format may
epitomize educational relevance and student-centered learning by involving the learners
themselves in determining their own goals, it probably requires a student body with specific
training in this type of PBL or of an advanced academic level in order to be successful.
1.2. Teacher-initiated PBL
Teacher-initiated PBL involves a sequence of presenting concepts to the students
followed by the use of problems to reinforce the main ideas or to apply the concepts. PBL
in primary or secondary school physical education courses often involves teacher-designed
stations in which students participate cooperatively to solve given problems or complete
tasks that demonstrate certain principles of movement such as force, motion, inertia,
acceleration, or centrifugal force, among others (Buchanan et al., 2002). Other exercise
related disciplines use a similar format; Doilman (2003) described an exercise physiology
teacher who presented the problems and the students subsequently determined the
conceptual theories associated with the problem, the knowledge gaps, the potential
resources that could be used and the required tasks that needed to be carried out in order to
resolve the problem. Similarly, Oliver-Hoyo & Justice (2008) described a chemistry class
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in which teacher-initiated problems were presented to students as homework assignments,
and as problems on quizzes and tests. The problem-based steps were modelled in class
using prompting questions and class discussions of possible responses.
1.3. Combined PBL
A combination of student-initiated and instructor-initiated problems was used to
improve the skills of the Western Canadian youth league (fifth grade) soccer players
(Hubball & Robertson, 2004). Participants were put in situations that required them to
delineate and resolve performance-related problems. Small-sided game situations were used
during which players were required to find, analyze and suggest solutions to student-
initiated problems associated with their individual (technical) and team (tactical) skills. The
players were also required to use teacher-designed performance analysis worksheets to
observe, analyse and provide feedback on their teammates’ skills from the perspective of a
peer coach. Video analyses involving discussion, question-answer sessions, and self-
analysis forms complemented by personal portfolios that included goal-setting guides,
personal reflections, performance self-assessments, and independent practice plans rounded
out the implementation of the combined student- and instructor-initiated PBL.
1.4. Case-studies or Hybrid PBL
This is a commonly used PBL format which implements instructor-determined case-
based scenarios that are analyzed by the students. It is usually theme-oriented, as in student-
initiated PBL, in that it follows a theme within a curriculum unit such as the relationship
between physical activity and physical fitness in a physical education course. As an
example, in a course entitled Measurement and Evaluation in Health and Physical
Education for prospective physical education teachers (Juniu, 2006) students were given a
case study in which a local primary care clinic asked the student ‘researchers’ to identify
the level of obesity in a given high school and relate these findings to physical activity. The
students were then directed to discover the problem(s) to resolve within the scenario.
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In another paper, Kenney (2008) reviewed a case-based study that was used to
develop library skills. In place of a usual library orientation, the librarian introduced a
research-oriented case that was related to the students’ course material. The students then
determined the issues or problems involved in the case, considered what they already knew,
what they needed to know, what resources were needed, and what strategies they would use
to resolve the problem. The objective of the task was to reinforce the processes used to
solve the problem (e.g. how to use the library resources) as opposed to using the knowledge
gained about the particular issue as the learning stimulus. The important realization here is
that PBL is a tool that is used to achieve both objectives, that is, learning how to learn as
well as learning about something.
Case study PBL designs are often used in medical or health-related environments
(Rash, 2008; Vardi & Ciccarelli, 2008; Wong et al., 2008). Rash (2008) uses the term
hybrid PBL because the cases are not initiated by the student but the problems associated
with the case must be determined by the student and then resolved, in a typical example, in
Rash’s (2008) study of nursing students in a health course, predetermined case scenarios
and directed questioning were used to promote specific nursing skills. Students were
introduced to a fictitious patient with a specific medical history and medical record that
were an amalgamation of real patient cases. As the patent fictitiously aged throughout the
semester, she presented with different symptoms and concerns that students had to
interpret, react to and manage.
Vardi & Ciccarelli (2008) reviewed the use of specific strategies to alleviate
potential problems often associated with case-based PBL (lack of student preparation,
PBL’s time-consuming nature, and group dynamic issues when group problem-solving is
implemented, among others). Strategies involved giving students the case study to review
and annotate outside of class (annotations were checked in-class by the teacher), providing
students with specific resources, providing students with an instructor-initiated conceptual
question associated with the case, giving students specific instructions on how the groups
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were to function (e.g. task designation within the groups), and subsequently assessing the
students individually, via case study reports, on the cases that were discussed in class.
Case-based PBL has been described by some authors as ‘the next best thing to being
there’ (Jackson, 2009). This methodology enables the instructor to create authentic, relevant
scenarios to which students can personally relate without being hindered by the
intimidating factor associated with self-analysis. It continues to promote a student-centered
environment in which the student determines the important issues or problems to deal with
within the given case. Guiding questions can be used by the teacher to make sure students
are working efficiently towards a ‘solution’. It is this format that will be implemented in the
present study due to its active, collaborative and student-centered nature.
2. THE EFFECTIVENESS OF PBL WITH REGARD TO LEARNiNG OUTCOMES
2.1. Problems Associated With Interactions Among Variables
PBL has been implemented in many different ways in various institutions so it is
difficult to generalize results from one study to another sample or population. In order to
examine educational interventions that match some of the common characteristics of PBL,
Norman (2000) synthesized 302 meta-analyses of over 10,000 studies. He reviewed studies
of educational interventions that used individualized learning situations, cooperative
learning, small groups, non-expert tutors, self-paced or self-directed learning, inquiry-based
environments, formats using inductive problems and PBL. with associated instruction in
problem-solving. Each of the studies examined various effects related to learning such as
content knowledge acquisition, reasoning ability, participant satisfaction, or clinical ability
(in medical fields), to name a few. The author compiled the results into positive or negative
effects, regardless of what the specific effect referred to. While those that had the greatest
positive effects were formats that used cooperative and small group situations and those
that included instruction in how to execute problem-solving, Norman (2000) determined
that there are complex interactions among the components of any instructional intervention,
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such as the characteristics of the sample that is studied, the abilities, dispositions and
motivations of the teachers and students, and the learning climate and environment, among
others. While this makes it difficult to determine the specific learning outcomes (or other
effects) of any curriculum intervention, the author suggested that applied research in a real
environment is still valuable as it is “so rich with other variables that we must capture these
effects to truly understand the complexity of learning interactions.” (page 726)
Schmidt (1999, cited in Norman, 2000) used a mathematical ‘structural equations
model’ (p. 726) to clarify the complex relations thought to be important in PBL, such as the
amount of students’ prior knowledge, the quality of problems that were presented, the role
of the ‘tutor’ (teacher / facilitator), the functioning of the group, the time spent on
individual study, students’ interest in the subject matter and students’ academic
achievement. Collecting data from 1350 undergraduate medical students over six years, the
variables that had the greatest effect included the quality of the problems, the role of the
tutor and the functioning of the group. Many of these variables will be reflected on in the
discussion of the results of this project.
2.2. Content Knowledge
The effectiveness of PBL with regard to associated learning outcomes has not been
well researched. According to Rash (2008) and Dollman (2003) no studies have shown any
difference in content knowledge between PBL and traditional methods of learning. In a
study of a university level biotechnology course developed over ten years, 320 students
from thirteen of the classes given during the ten years responded to survey questions
regarding their knowledge of biotechnology (content knowledge) and their perceived
knowledge, among other questions (Kitto, Griffiths, & Pesek, 2003). Four questions were
used to measure perceived knowledge and one question measured actual knowledge; each
of the questions were administered both pre-and post-course for each of the ten years that
the course was given. As the university introduced a PLB methodology six years after the
course was developed, comparisons could be made between a traditional and a PBL format.
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The content knowledge question was assessed using a content analysis of key words and
total comprehension rating on a four-point scale. The results showed that no statistically
significant increase in knowledge could be attributed to changes in teaching methodology.
2.3. Higher-order Thinking Such as Problem-solving, Critical Thinking or
Decision-making
Oliver-Hoyo & Justice (2008) suggests that two types of problems are used in PBL
environments, quantitative and qualitative. She defines quantitative problems as those
which implement algorithmic methods (logical step-by-step procedures involving a given
set of steps and often using repetition of the same basic operations) such as those explored
in mathematics. In a quantitative environment, the focus is on deriving a solution.
Qualitative problems do not involve such direct approaches. According to Oliver-Hoyo &
Justice (2008) a qualitative PBL environment emphasizes the presence of higher-order
thinking skills, that is, students’ reflections about their solutions as opposed to the solutions
themselves (e.g. evaluating the implications and applications of the solution, the solution
relative to one’s predictions, or recognizing patterns not explicitly stated that could be
applied to other contexts).
Studies of problem-solving and decision-making ability have produced mixed
results but tend to support PBL when used either in isolation or in combination with other
methods (Albanese & Mitchell, 1993, cited in Doilman, 2003). Pate!, Arocha, Chaudhari,
Karlin, & Briedis (2005) investigated the knowledge and problem-solving abilities of first,
second and third-year medical students in a PBL component at McGill University in
Montreal. Researchers measured whether students understood a portion of a text and
whether they could integrate knowledge among concepts from different sources using
“propositional analysis” (p. 1193), a form of content analysis in which students’
understanding of two concepts and the relationship between them is analysed, and
“semantic network analysis” (p.1193), in which concepts are graphically represented and
analysed for coherence and connectedness in a test of students’ reasoning skills. The
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results, which were statistically significant, indicated that those with more training in
problem-solving elaborated more in their explanations of clinical problems but they used
more text-based rather than inferential explanations. They did use more data-driven
strategies (also called forward reasoning, that is, using data to determine a diagnosis or
solution) rather than hypothesis-driven strategies (backward reasoning, in which a
hypothesis is proposed and data are found to support that hypothesis).
Based on formal subject evaluations completed by medical students at the
University of South Australia, Dollman (2003) reported high levels of support for the
independent thinking that students felt they achieved in a PBL environment. Tiwari, et al.
(2006) found statistically significant positive differences in students’ disposition to use
critical thinking and in their self efficacy when PBL was used and compared to lecture style
methods in a course for nursing students. Their study took place over two years and
involved 79 undergraduate nursing students, 40 of whom were randomly assigned to a PBI.
group and 39 who took part in a lecture-based group. The PBL group participated in three
to six hours of case-based tutorial groups (ten students per group) per week for 28 weeks.
The LBL groups participated in classes involving lectures lasting a total of three to six
hours per week. The California Critical Thinking Disposition Inventory (CCTDI) was
given at four time points during the study (pre-test, at the end of the second semester, and
again after one- and two-year intervals) and used to assess students’ disposition for critical
thinking. The inventory is a 75-item six-point Likert-scale questionnaire ranging from
strongly agree to strongly disagree that measures the disposition to be intellectually honest,
open-minded, analytical and systematic, critical thinking self confidence, inquisitiveness,
and cognitive maturity. While the instrument does not measure definitive critical thinking
skills, the disposition inventory has been shown to be positively correlated with skills
(Facione, 1997, cited in Tiwari, et al, 2006) based on the premise that one must possess
such a disposition in order to use critical thinking skills.
Saito, Kogo, Sasaki, Sato, Kiuchi, & Yamamoto (2007, cited in Rash, 2008) found
improved self efficacy and perceptions of clinical abilities in Japanese university-level
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pharmacy students but no difference in objective knowledge test scores. An increase in
higher-order cognitive skills, as evidenced by student responses to problems which were
analysed according to Bloom’s taxonomy, was found by Oliver-Hoyo & Justice (2008) in a
study of 54 university level chemistry students. The group results from the class in this
study were standardized; no individual differences were investigated. Using a case study
simulation approach in a clinical nursing environment, Wong et al. (2008) found that PBL
resulted in effective patient care, student-directed learning, inductive learning and a transfer
of ability from theory to practice. No comparison was made with other learning methods
but the authors cited another study (Steadman, Coates, 1-luang, Matevosian, Larmon, &
McCullough, et a!., 2006) which found better assessment and management skills in
simulated environments compared to traditional learning approaches.
2.4. Motivation
While content knowledge is obviously an important outcome to achieve in any
course, students’ interest and motivation to engage may be the difference between various
levels of success or between success and failure. Bruner (1977, cited in Dollman, 2003)
mentioned increased intrinsic motivation as an outcome related to the use of PBL,
suggesting that, “Learning is enhanced when the learner actively participates in the process
and when learning is organized around a problem.” (p. 38) Similarly, Bransford et al.
(2000) alleged that students are motivated to solve problems that are interesting. Hubball &
Robertson (2004) suggested that in a sports oriented environment, players showed
increased motivation in player-centered, game simulations versus coach-led practice
situations but pointed out that the players were least interested in the portfolio process as it
was too much like homework.
In a study of 173 seventh-graders including eight science classes and seven English
classes, Pintrich and de Groot (1990) confirmed that differences in motivation among
learners were related to their cognitive engagement and self regulation strategies and that
self-efficacy facilitated cognitive engagement. Self regulation included strategies for
32
planning, monitoring and evaluating learning, managing classroom tasks, including
blocking out distractions, and cognitive strategies such as asking oneself questions that
helped them learn, remember and understand material. Although cause and effect
relationships were not determined and their study did not compare instructional strategies,
the structure of PBL seems to match the components of motivation that Pintrich and de
Groot (1990) suggest are critical to learning; it is possible that these are the mechanisms by
which PBL influences motivation.
Motivation is an on-going issue in CEGEP physical education courses. Theoretical
work and reflective processes are both required in order to meet Ministry competencies but
some students express their dislike for the theoretical and written aspects of the courses.
While there is a plethora of information about motivation, little has been written about the
association between motivation and problem-based learning in comparison to other
instructional strategies at the CEGEP level. Whether PBL can motivate students to engage
in higher-order thinking in the theoretical aspects of CEGEP physical education courses
was examined in this paper.
3. STUDENTS’ AND TEACHERS’ PERCEPTIONS OF PBL
Comparisons between PBL and other teaching and learning strategies are few and
the perceptions that both teachers and students have of PBL methods are documented more
frequently than objective measures. Results obtained by various authors show that students’
and teachers’ instructional preferences vary although it is important to keep in mind the
wide range of implementation strategies used in different institutions.
3.1. Students’ Perceptions of PBL
Ramsden & Entwistle (1981, cited in Lyon & Hendry, 2002) have demonstrated a
positive association between the quality of student learning and students’ perceptions of the
learning environment, underlining the importance of assessing students’ perceptions of
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their educational experiences. Some students like PBL better than lectures according to
Vardi & Ciccarelli (2008) who studied the use of case-based PBL in 88 second-year
university students in Australia, using data from class records of attendance, tutors’ notes, a
student questionnaire, student focus groups and interviews. Others prefer a lecture format
with the teacher as the expert (Rash, 2008) although her case-based PBL study of 40
students in a women’s health course involved a blended format occurring partially in a
classroom and partially on-line. Other students have indicated that they like more teacher
involvement or more guiding questions within a PBL format (Vardi & Ciccarelli, 2008).
Still other researchers have indicated that students have no preference between PBL and
traditional learning (Doliman, 2003) but noted that the same students expressed “greater
satisfaction in the ... qualities of independent thinking and lifelong learning.” (p. 40) Many
students perceive PBL as enjoyable (Hubball & Robertson, 2004; Rash, 2008), motivating
(Vardi & Ciccarelli, 2008), very to extremely useful in skill development (1-Tubball &
Robertson, 2004), and effective in engaging them in and promoting their own learning
(Rash, 2008; Vardi & Ciccarelli, 2008). Others have expressed the opinion that PBL helps
them construct their own knowledge, enhances their understanding, and that the discussions
involved in group-oriented PBL are directly linked to their personal assessment (Vardi &
Ciccarelli, 2008). Rash (2008) reported that students feel respected, comfortable and safe
in a PBL environment.
Few negative perceptions were indicated in any of the reviewed studies with the
exception that in group-oriented PBL learning environments, students perceive that
information often comes from the same students, intimating that some learners are not as
actively engaged as others (Vardi & Ciccarelli, 2008). This may be an inherent problem
with group work, however, and while it may have little to do with the PBL environment by
itself, it does warrant attention.
In the nursing study carried out by Tiwari et al. (2006) described previously,
individual interviews were carried out, transcribed and analysed using a content analysis to
detect differences in students’ perceptions between a PBL and LBL group. The PBL group
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reported active participation in group discussions, and expressed feelings related to the PBL
experience as enjoyable, inspiring and self-fulfilling. The LBL group referred to sitting,
listening and following handouts, were negative about their learning experience and did not
feel that they were encouraged to think.
Attansey, Okigbo, & Schmidt (2008) looked at the perceptions of sixty
undergraduate students using PBL in the field of public relations (PR). The study involved
working groups of six students per group and was carried out over one term. Students were
given professional problems directly related to PR, and were to act as public relations
agents for the University and for local businesses. The format followed five problem-
solving steps similar to those previously delineated, namely, determining and applying
existing knowledge to the problem (determining what they knew), identifying issues to be
resolved, using various resources to find new information related to the issues,
brainstorming and offering solutions, and evaluating the process used to attend to the
problems. A fourteen-item questionnaire was used to rate students’ perceptions of how
often the course contributed to a variety of skills and behaviours using a four-point ordinal
scale of never, occasionally, often and very often. Students ranked how often the course
contributed to their use of critical thinking skills or emphasized the analysis and application
of theories or concepts. They ranked whether the course contributed to students’ self-
directed learning, writing skills, the ability to organize ideas, the ability to evaluate
information, as well as their active engagement in class. Whether the course contributed to
students’ ability to work effectively with others both in and out of class, and the extent to
which the course contributed to job-related knowledge or skills was also rated. The extent
to which the course emphasized facts, ideas or methods, helped students work with others
and contributed to learning was ranked using the same scale. Those characteristics which
related to student outcomes such as critical and analytical thinking, the application of
theories or concepts, self-directed learning, writing skills, active engagement in class
(asking questions and contributing to class discussions) as well as the ability to organize,
synthesize and evaluate information were perceived by the students to occur often to very
often as a result of the course delivery methodology. Occurring often to occasionally were
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the acquisition ofjob-related knowledge or skills as well as effectively working with others
in class. The students had distinctly negative perceptions of working with others outside of
class and memorizing facts; these behaviours were ranked as occurring occasionally or
never. These results support PBL proponents’ suggestion that PBL may contribute to
higher-order thinking, active engagement and working with others in class.
Lyon & Hendry (2002) evaluated graduate students’ perceptions of a problem-based
medical program compared to a traditional medical program using a 25-item course
experience questionnaire that is widely used in Australia and the United Kingdom (UK) to
assess student satisfaction. The traditional program was evaluated in 1995 and 1996 and the
new PBL-based program was evaluated in 1998 and 1999. The traditional program relied
heavily on didactic teaching methods whereas the PBL-based program included weekly
small-group tutorials supplemented by no more than six lectures a week plus five practical
classes and tutorials. The 25 items of the questionnaire were categorized into groupings that
represented perceptions about the quality of teaching, clarity of goals and standards,
appropriateness of assessments, appropriateness of the workload, the promotion of generic
skills such as problem-solving, analysis, teamwork, written communication and self-
directed learning, as well as an overall satisfaction item. A five-point Likert-scale ranging
from strongly agree to strongly disagree was used to assess students’ perceptions. The
results indicated a very high overall satisfaction with the PBL program, a highly positive
response for the promotion of generic skills and appropriate assessment as well as a
positive response for quality of teaching. Each of these categories had been negatively
perceived in the old program. The areas that continued to be negatively perceived in the
new program were the availability of clear goals and standards and the appropriateness of
the workload. The researchers suggested that the self-directed and integrative nature of the
problems across multiple domains as opposed to a specific unit of study with related
objectives were in part to blame for the negative perceptions of the PBL goals and
standards and suggested that the main concept for each problem could be provided to
students to alleviate this. The perceived ill-structured nature of problem-based learning may
lend itself to comments about lack of structure or direction as these characteristics are, in
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part, inherent in the instructional strategy. Students should be informed, however, about the
nature of the learning activity and what outcomes might be expected. To alleviate the
workload issue, researchers suggested providing fewer problems over the course of two
years (in the study, students’ encountered a new problem every week) in order to promote
students’ understanding of the concepts and reduce their perceived workload.
Whelan, Mansour, Farmer, & Yung (2007) investigated graduating university
students’ perceptions of a case-study oriented PBL program compared to both a lecture-
based program and a transitional program (as the University moved from LBL to PBL) at
the Dalhousie University College of Pharmacy in Halifax, Nova Scotia. Three different
surveys (24-, 18- and 35-item questionnaires, respectively) were used to evaluate a)
students’ perceptions of their educational experience and preparation for practice, b)
supervisors’ and employers’ perceptions of graduates’ preparation for practice, and c)
teachers’ perceptions of the students’ preparation for the final year of practical experience
in the pharmacy program. All three surveys used a 5-point Likert-scale ranging from very
well prepared to very poorly prepared. Results specified a statistically significant higher
perceived level of preparation in the PBL program in seventeen areas of competence,
including oral, written and technically-related communication skills, self-assessment and
reflection ability, problem-solving and critical-thinking skills, self-directed learning as well
as having a command of relevant pharmaceutical kniowledge. On the other hand, the level
of preparation was perceived to be no different in eleven areas of competence that the
author did not list.
3.2 Teachers’ Perceptions:
In the study mentioned above that was carried out by Whelan, et al. (2007) the
teachers found no statistically significant differences between PBL students’ preparation for
their final year of practice in a pharmaceutical program compared to students in an LBL or
transitional program. There were several areas for which the teachers felt students were not
well prepared however, regardless of which program they were in, including specific
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phanriaceutical care procedures, indicating that students’ content knowledge was weak in
this area. The PBL students’ knowledge was not weaker than those students in the other
programs.
Many teachers express a perception of increased student involvement and
enthusiasm (Buchanan et al., 2002), increased student motivation (Hubball & Robertson,
2004; Kenney, 2008), more dynamic interactions, constructive cooperation and the
promotion of bonds among students and teachers (Juniu, 2006; Kenney, 2008; Wong et al.,
2008) in PBL settings. It appears that PBL is stimulating (Rash, 2008), accommodates
diverse learning styles and abilities (Hubball & Robertson, 2004), and provides
opportunities for varied quality and depth of discussions (Vardi & Ciccarelli, 2008).
According to teachers, it helps develop reflective skills (Hubball & Robertson, 2004;
Oliver-Hoyo & Justice, 2008), encourages students’ views of teachers as their supporters
and advocates (Kenney, 2008), and allows for active monitoring of students’ learning
experiences (Bransford et al., 2000). PBL also results in improved faculty collaboration
(Kenney, 2008) in learning situations involving multiple instructors.
4. DIFFICULTIES ASSOCIATED WITH THE IMPLEMENTATION OF PBL
The problems that have been associated with the implementation of PBL include the
time involved for teachers in preparation and implementation, as well as students straying
from their objectives, groups developing specialized knowledge, students’ inability to focus
on a given topic when using internet resources (Chin & Chia, 2008), unrealistic teacher
expectations, an inability to cover the designated curriculum (Dollman, 2003), and group
dynamic problems (Doliman, 2003; Vardi & Ciccarelli, 2008). Additional problems cited
by Vardi & Ciccarelli (2008) include the issue that students’ initial exposure to PBL
requires high teacher direction as well as students’ lack of preparation, excessive time
wasting in group work and their lack of focus or productivity.
Difficulties aside, the learning outcomes associated with PBL include improved
decision-making, critical thinking and problem-solving ability (Dollman, 2003, Hubball &
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Robertson, 2004; Oliver-Hoyo & Justice, 2008). Although no support for an increased
accumulation of knowledge has been documented via multiple choice or short answer tests
(Dollman, 2003), teachers and students report positive results in terms of student interest
and motivation (Chin & Chia, 2008; Vardi & Ciccarelli, 2008), independent thinking
(Doliman, 2003) and mastery learning (Junlu, 2006) each of which is an important
consideration in determining learning effectiveness.
5. STRATEGIES FOR THE EFFECTIVE IMPLEMENTATION OF PBL:
Regardless of its perceived benefits or consequences, the literature indicates that
there are strategies that will enhance the outcomes of PBL. Being open-minded towards
new methods of teaching is one of the first things needed to ensure the success of PBL
(Juniu, 2006). Determining what outcomes are to be achieved, ensuring the problem is
derived from the course curriculum and carefully planning the learning activity, the
assessment method and assessment criteria are also imperative to the success of PBL
(Kenney, 2008). 1-lubball & Robertson (2004) suggest that good facilitator skills (e.g.
critical and well-timed interventions to determine students’ understanding) along with the
institution of progressively lower- to higher-order problems is necessary. Both 1-lubball &
Robertson (2004) and Oliver-Hoyo & Justice (2008) recommend that students should
respond to progressively higher-order questions, as per Bloom’s taxonomy, to
incrementally promote deeper levels of thinking as follows:
A. Knowledge (remember): recall, list, record what happens;
B. Comprehension (understands meaning): provide examples of concepts, explain why or
how something happened;
C. Application (of the concept in a particular context): Can you think of ways to apply....
How would you illustrate.... Demonstrate the concept of.... How would you go
about...;
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D. Analysis (demonstrate relationships among concepts, create categories of concepts)
(Juniu, 2006)): classify, summarize, categorize multiple concepts or principles into a
category;
E. Synthesis (develop parts into a whole): Integrate, develop, predict.... What would
happen if.... Develop something that requires...;
F. Evaluation (judgement): contrast the effectiveness of.... What are the strengths and
weaknesses of.... What have you learned.... What would you change.... What do you
need to do to develop this further....
Students’ self management skills are encouraged when the teacher maintains a high
level of guidance and sets distinct boundaries and expectations as PBL is introduced,
according to Vardi & Ciccarelli (2008). The same authors also suggest that case-study PBL
may require specific strategies to ensure its success such as giving students the case study
to review and annotate outside of class (annotations are checked in-class by the teacher),
and providing students with specific resources and instructor-initiated conceptual questions
associated with the case study. in group-based PBL, Vardi & Ciccarelli (2008) suggest
giving students specific instructions on how the groups are to function (e.g. task
designation within the groups) and subsequently assessing the students individually, via
case study reports, on the cases that are discussed in class.
Finally, for PBL to be truly effective, it needs to be consistently employed (Oliver
Hoyo & Justice, 2008) with repeated exposure across a curriculum (Vardi & Ciccarelli,
2008). While the present study provides a mere peephole into the possible uses and
perceptions of PBL in CEGEP physical education courses, it is hoped that it will be an
important first step in motivating students to learn.
No comparisons between PBL and other learning methods in CEGEP physical
education courses have been documented to this author’s knowledge. although there are
many examples of how teachers of this discipline employ student-centered teaching and
learning tools. For example, the use of the reflective journal as a student-centered learning
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tool is common in CEGEP physical education courses. The personal experience of this
author is that students’ reflections provide some evidence of deep thinking as manifested by
students’ use of examples, connections between their thoughts and their experiences,
critiques of their own responses and alternative modes of thinking. Whether or not these
higher-order cognitive skills are more effectively learned through a PBL format compared
to a traditional lecture-style class was thought to be worthy of study. In the present study,
students’ dispositions towards critical thinking were measured using the California Critical
Thinking Disposition Inventory as described by Tiwari, et al. (2006). In addition, it was felt
that the investigation of differences in objective test measurements in PBL versus lecture-
based learning (LBL) formats in CEGEP physical education classes might provide insight
into the value of alternative teaching methods. Finally, the perceptions of the students in
terms of their motivation, the workload, the difficulty and usefulness of the learning
activities, and their overall satisfaction with the learning environment were felt to be
important factors in determining the effectiveness of the instructional strategy.
6. RESEARCH QUESTIONS
It was the intention of this paper to explore some of the positive learning outcomes
that previous researchers have suggested are brought about by PBL. Whether PBL could be
effectively incorporated in CEGEP 103 physical education courses, and how it would be
perceived by students, were the main questions that were explored in this research paper.
Whether exposure to PBL would affect the dispositions that have been associated with
critical thinking skills, namely intellectual honesty, open-mindedness, the ability to be
analytical and systematic, self-confidence in one’s critical thinking abilities, intellectual
curiosity, and cognitive maturity (Tiwari, et al., 2006) were also examined.
The following are the precise research questions that were examined in this paper:
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1. Can problem-based learning (PBL) be effectively incorporated in CEGEP 103 physical
education (PE) courses to promote the acquisition of designated content knowledge
when compared to a lecture-based instructional strategy (LBL)?
2. Is exposure to problem-based learning related to those dispositions that are associated
with critical thinking skills, namely, truth-seeking and intellectual honesty, open-
mindedness, the ability to be analytical and systematic, self-confidence in one’s critical
thinking abilities, intellectual curiosity, and cognitive maturity?
3. How do learners who participate in a problem-based learning environment in a 103 PE
course perceive their motivation to learn compared to those involved in a lecture-based
class?
4. How do students in PBL-based versus LBL-based courses perceive the workload and
the difficulty of the assessment tools?
5. How do students perceive the usefulness of what they learned in their 103 PE course
and what is their overall impression of the way the course concepts are delivered?
CHAPTER THREE
METHODOLOGY
1. DESIGN
This project, which can be described as an action-based study, used several
research methods to examine the differences in students’ content knowledge, perceptions
and critical thinking dispositions when problem-based learning was used and compared to
lecture-based learning in introductory CEGEP physical education courses. Lecture-based
learning was implemented during the theoretical components of two 103 Physical
Education courses and a case study method of problem-based learning was used in two
other 103 Physical Education courses. All students covered four topics over fifteen weeks.
1.1. Lecture-based Procedure
Students in two of the four 103 physical education courses participated in
theoretical learning activities that were delivered using a lecture-based format in each class,
followed or preceded by physical activity. For example, over three to four weeks the
concept of nutrition was delivered in the form of a lecture / discussion. The teacher
delivered information and included questions to stimulate discussion relating to the
following concepts:
A. The six basic nutrients;
B. The basic functions of the six basic nutrients;
C. Where to get nutrients;
D. How many servings of each type of food to have, including serving sizes and daily
recommended intake (DRI) values;
E. The possible effects of good (or poor) nutrition.
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1.2. Problem-based Procedure
In two other 103 physical education courses, the same topic was explored over three
to four weeks, using a problem-based format involving case-studies, followed or preceded
by the same physical activities as in the lecture-based classes. The PBL procedure was
implemented is as follows:
A. The students received and were guided through a handout in which the problem-
based process to be followed was explained (Appendix III);
B. Students were divided into working groups of four to five students to investigate a
case study or problem situation (Appendix IV). In-class time was used to replace
LBL ‘lecture’ time to work on the case study and to ensure that the workload
remained equivalent;
C. The teacher used driving questions on worksheets that were graded as part of the
course (Appendix V) to initiate the PBL process;
D. All students carried out research (consulted and read, among other research
strategies), organized their results relative to the original problem-based goal, and
presented and discussed their findings verbally in a round-table, jig-saw format
(Appendix II).
1.3. Procedures With Regard to the Research Questions
As part of the lecture-based courses, students completed and were graded on four
assignments related to each of the four topics (e.g. analyzing what constitutes good versus
poor eating and nutrition habits). Students in the problem-based courses carried out two
case studies together with the whole class in order to scaffold their learning and allow for
adequate understanding of what was expected, the types of discussions that might be
involved and how to investigate the case study. They then carried out two more case studies
in working groups and were graded on their worksheets and presentations. Students
submitted, individually, a summary of the findings of one of the latter two case studies
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explored (Appendix VII). All students in all four courses complete a quiz relating to the
topics explored throughout the course during the second to last week of the course.
In order to answer research question one, regarding content knowledge, average
grades reflecting the theoretical aspects of the course (a quiz, assignments and personal
reflections) were compared among all four courses once the courses were completed and
the students’ final grades for the course had been submitted and processed by the college
(January, 2010). As part of the course, all students from all four courses completed the
same quiz during the fourteenth week of the course, worth 20 % of their final grade,
relating to the topics presented throughout the term. The objective of the quiz, developed by
this researcher, was to assess students’ declarative content knowledge relating to the topics
covered in the course.
As part of the study, all consenting students from all four courses were asked to
respond to an anonymous, on-line critical thinking dispositions inventory, for evidence of
higher-order thinking skills (research question two). The California Critical Thinking
Dispositions Inventory (CCTDI) (Tiwari, et a!., 2006), measures seven character traits or
dispositions that have been associated with students’ ability to think critically. While
critical thinking has been defined in various ways by different authors (Rudd & Moore,
2003), Facione (1990, cited in Rudd & Moore, 2003) proposed that common intellectual
traits exist in those who think critically. These characteristics are defined in the CCTDI test
manual (Facione, Facione, & Giancarlo, 1996, cited in Rudd & Moore, 2003) and are
paraphrased as follows:
A. Truth-seeking: the disposition to seek the truth as opposed to being biased, to be
courageous about asking hard questions, and to be honest and objective about pursuing
inquiry even if the findings do not support one’s interests or preconceived opinions;
B. Open-mindedness: the disposition of being open-minded, tolerant of divergent views,
senstitive to the possibility of one’s own bias, and respectful of the rights of others to
hold differing views;
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C. Analycity: the disposition of being alert to potential problems or difficulties, either
conceptual or behavioural, anticipating possible consequences of interventions, and
consistently seeking and valuing the application of reason and evidence as effective
ways to resolve issues;
D. Systematicity: the disposition to approach issues, questions or problems in an orderly,
focused and diligent way, but not one particular way;
E. Critical thinking self-confidence: the disposition of trusting (veresus mistrusting) the
process of reasoning, including one’s own judgements, and believing that others trust
them as well;
F. Inquisitiveness: the disposition of of valuing how things work, learning, and being well-
informed, even if the results are not immediately or directly evident, as opposed to
being resistent to learning;
G. Cognitive maturity: the disposition that some problems are ill-structured and involve
more than one plausible solution, and that many times judgements must be made based
on standards, contexts and evidence which are uncertain, rather than simple, rigid or
dualistic.
As part of the study and in order to provide answers to research question three,
participating students from all four courses were asked to complete an anonymous, 4-point
Likert-scale questionnaire regarding their perceptions of their motivation to learn evidenced
by their engagement, interest, enjoyment and self-efficacy. The questionnaire was
administered near the end of the course in December, 2009, the results of which were
available to this researcher after students’ final grades for the course were submitted to and
processed by the college. As part of the same questionnaire and providing answers to
research questions four and five, participating students were also asked to respond to
questions relating to the the workload, the difficulty and relevance of the assignments, the
usefulness of what they learned and their overal satisfaction with the instructional strategy
(Appendix IX).
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In early January, 2010, a criterion-based sample of five participating students were
selected on the basis of academic achievement (one of above average, two of average and
two of below average academic ability) and asked to participate in individual on-line
synchronous interviews (Appendix X). The interview transcripts were examined using a
content analysis and used as a method of triangulation, that is, as a way of validating the
results of the perception-related survey. Interviews are effective tools for encouraging
deeper discussion related to the course that might not be gleaned from the survey; while the
survey was used to discern how students’ perceived the course, interviews helped
determine why students felt the way they did.
2. DESCRIPTION OF THE POPULATION AND SAMPLE
The population that the research questions pertained to was first year CEGEP
students. The sample that was used for this study was a purposeful, convenience sample of
97 students who were registered in four of this researcher’s 103 Health and Physical
Education courses at Dawson College. The courses examined, two Resistance Training and
two Games Fitness courses, were chosen as being typical of two different types of 103
curriculum offerings. Although the generic name (Health and Physical Education) and
competencies were the same for each course, the venue and activities differed in the
specific classes. The demographic features of the sample are decribed in chapter four.
3. METHOD OF RECRUITMENT OF PARTICIPANTS
Students who were registered in the four courses listed above were asked by the
teacher within the first week of classes if they would be willing to participate in the study.
Students were fully informed by the teacher of the nature of the study and were asked to
read and sign the consent form (Appendix VIII) if they chose to participate. The consent
forms were administered by a third party and held by the same party until after the students’
final grades for the course were submitted to and processed by the College. As the
questionnaires and surveys were anonymous, students could choose not to respond.
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Interviewees had every opportunity to refuse to participate at any point in time. Students
could withdraw their consent at any time by informing the consent form administrator, the
counsellor or the academic advisor who were indicated on the consent form.
The courses proceeded as intended whether students participated in the study or not;
two of the courses (one Resistance Training and one Games Fitness) were taught using a
problem-based learning (PBL) approach and the others were taught using a lecture-based
format. Assessment tasks were assigned and graded as indicated in the course outline, as
part of each course.
4. DATA COLLECTION INSTRUMENTS AND METHODS
The perception-related questionnaire was administered as part of the study and not
as part of the course, near the end of the course (December, 2009). Data were retrieved by
this researcher once the students’ final grades for the course were submitted and processed
(January, 2010). All references to students’ names, student ID numbers and/or any other
identifying characteristics were removed before the researcher had access to the transcripts
in order to assure students’ anonymity.
The California Critical Thinking Disposition Inventory was administered, as part of
the study and not as part of the course, via an anonymous, securely-encrypted https on-line
survey application in mid-December, 2009. Data was retrieved by this researcher once the
students’ final grades for the course were submitted and processed (January, 2010).
Five students involved in the study were selected and asked to participate in an on
synchronous interview in mid-January, 2010. Each student had the right to refuse to
participate or withdraw from participating in the questionnaire, inventory and / or the
interview at any point in time.
5. INFORMED CONSENT
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Students’ participation was voluntary. They were fully informed of the nature of the
study and required to sign the consent form provided in Appendix VIII if they chose to
participate. They had the right to ask questions or refuse to participate in any part of this
study or to withdraw their involvement at any time. Non-participation or withdrawal did
not affect students’ standing or grade in this course. Any information that might have
influenced students’ decision to proceed with the project was provided in a timely manner.
Participants could withdraw their consent at any time by informing the consent form
administrator, counsellor or academic advisor indicated on the consent form, or they could
choose not to respond to any of the data collection items. The researcher reserved the right
to terminate participants’ involvement in the research if at any time the project was
considered to be threatening or causing physical or emotional distress. No known or
reasonably foreseeable harm or academic disadvantage was anticipated to result from
subjects’ participation in this study.
6. PRIVACY AND CONFIDENTIALITY
The questionnaire that was completed was anonymous. The on-line critical thinking
disposition inventory was completed using an anonymous, securely-encrypted https survey
application. Students were informed that the results of this study are be used for research
purposes only and kept strictly confidential. Data collected by this project may be
published, used with other data sets, and/or used in a future study, or series of studies, on
the research topic. No names or other identification will be used in any publication that
results from this study; in the collection of data, participants were assigned codes, which
had no association with their names or student numbers.
7. STATiSTICAL ANALYSIS
7.1. Descriptive and Inferential Statistics:
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The means, medians, modes and distribution of students’ grades were examined and
used to determine whether there were differences in students’ content knowledge between
the PBL and LBL students. The relationships among various responses from the student
perception survey were examined using Spearman rho correlation analyses. A t-test for
independent samples was used to analyse the differences between the means of students’
grades. Histograms and boxplots were used to display the distribution of grades for students
in the PBL versus LBL groups. A t-test for independent groups was also used to compare
the critical thinking disposition scores between the PBL and LBL groups. Statistical
significance was assessed for each of the statistical tests using an alpha value of .05.
Contingency tables were used to display the relative frequencies of the perception-
related responses and compare the differences between students in the PBL versus the LBL
groups. The students’ perceptions were categorized by qualitative themes related to
learning, motivation, the workload, the usefulness of what they learned and students’
overall satisfaction with the course. A cross-tabulation and chi square test of independence
was used to investigate the association of the nominal data with instructional strategy
whenever such a test was considered valid. A Mann-Whitney U test was used to compare
the workloads (ordinal data) of the PBL versus LBL groups.
7,2, QiaIitative Analysis:
A content analysis of the interview transcripts was used as a method of triangulation
to examine students’ perceptions of and feelings about their learning experiences. The
narrative data was examined and coded for both manifest and latent data which was
determined once the transcripts had been thoroughly and exhaustively read. Coded
observations were noted if they occurred at least three times. Observations were integrated
into themes and comparisons made between the PBL and LBL groups.
CHAPTER FOUR
PRESENTATION AND INTERPRETATION OF
RESULTS
1. DEMOGRAPHIC FEATURES OF THE SAMPLE
The total sample size used for this study was 97 students. This included all students
who were registered in and completed each of the courses used for this study, whether they
passed or failed. Of this number, 49.5% (n48) were in the PBL courses and 50.5% (n=49)
were in the LBL courses. The total response rate was 76.3% (w=74). Thirty-five (35) or
72.9% of students in the PBL courses responded to both the perception survey and the
CCTDI while 79.6% (n=39) of the students in the LBL courses responded to the perception
survey and 8 1.6% (n40) of the LBL students responded to the CCTDI.
With respect to gender, 47,4% of the total sample was female (nr=46) and 52.6%
was male (n5 1); these proportions remained consistent when the data were split by
instructional strategy. Of the subjects who responded to the surveys, 37.8% were female
(n28) and 62.2% were male (n46). Of the females who responded to the surveys, 50%
were in the PBL courses and 50% were in the LBL sections. The males who responded
were similarly distributed with 45.7% in the PBL courses and 54.4% in the LBL courses.
Regarding mother tongue, 74.3% of those who responded indicated that English was their
mother tongue, 12.2% spoke French, and 13.5% spoke a language other than French or
English.
CEGEP students are encouraged to take their 103 physical education course during
the first or second semester of their respective programs. The distribution of the total
sample by the semester in which they were registered is indicated in Table 1; this
distribution also remained consistent when the data were spit by instructional strategy.
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Table 1
Distribution of Sample by the Semester in Which Students Were Registered
Semester N Percent of sample
First semester 80 82.5%
Second semester 1 1.0%
Third semester 13 13.4%
Fourth semester 1 1.0%
Fifth (or later) semester 2 2.1%
Totals 97 100%
Differences were evident in the distribution of students from various programs as
evidenced in Table 2. The combined distribution of students in Science or Technology
programs was also compared with the combined distribution of students who were in Social
Science or Arts programs. A higher percentage of Science or Technology students were
registered in the LBL courses compared to the PBL courses and a greater proportion of
Social Science or Arts students were registered in the PBL compared to LBL courses.
Although these differences were not statistically significant, there may have been some
practical significance due to differences which will be discussed further on in this chapter.
Table 2
Distribution of Sample by Program
% of % of sample % of % of samplen
Program n (combined sample in PBL sample in LBLin PBL (combined in LBL (combinedprograms) programs) programs)
Science 21 18.8% 24.5%34 27.1% 42.9%Technology 13 8.3% 18.4%
Social Science 50 52.1% 51%63 72.9% 57.1%Arts 13 20.8% 6.1%
Totals 97 100% 100%
52
Differences were also evident in the academic standing of subjects in the PBL
groups compared to the LBL groups. Table 3 shows a slightly greater difference in the
percentage of students in the LBL courses who reported their overall academic standing at
Dawson to be 80% or higher and the large percentage of students in the PBL courses who
reported their overall academic standing to be between 60% and 69%. The practical
significance of these differences will be discussed further on in this chapter.
Table 3
Distribution of Sample by Academic Standing
Academic standing in present PBL LBL Total Sampesemester in all courses
90% or higher 0% 2.6% 1.4%
80—89% 40% 46.2% 43.2%
70—79% 37.1% 48.7% 43.2%
60—69% 20% 2.6% 10.8%
Less than 60% 2.9% 0% 1.4%
Totais 100% 100.1% 100%
2. DATA ANALYSIS
The data analysis that was undertaken is presented and discussed with respect to
each of the five research questions that appear in this study.
2J. Research Question 1: Can problem-based learning (PBL) be effectively
incorporated in CEGEP 103 physical education (PE) courses to promote the
acquisition of designated content knowledge when compared to a lecture-based
instructional strategy (LBL)?
2.1.1. Declarative knowledge
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Declarative knowledge was assessed for students in all four courses using a
common quiz. A summary of the means, medians and modes of the quiz results are
provided in Table 4. The quiz grades ranged from 52.5% to 95% for the PBL group and
from 52.5% to 92.5% for the LBL group (excluding one outlier of 30% for the latter
group).
Table 4
Central Tendency of Quiz Grades
PBL LBL
Mean 72.4% 75.9%
Median 72.5% 77.5%
Mode 72.5% (6 students) 90% (8 students)
Standard Devflation 9.9% 13.7%
A t-test revealed that there was not a large or statistically significant difference
between means. The means and medians were consistent with quiz grades in the same
courses from previous years although the mode (the most frequent result) of 90% for the
LBL group was unusual. In practical terms, the differences were evident in the distribution
of quiz grades (Figure 1) and the inter-quartile range (IQR) which describes the middle
50% of the distribution (Figure 2). The grades in the PBL group were more symmetrically
distributed compared to the LBL classes, which is consistent with the comparison of means,
medians and modes within the two groups. The IQR ranged between 65% and 80% for the
PBL group and between 65% and 90% for the LBL group. It is arguable that the greater
proportion of Science and Technology students, who tend to be stronger academically, in
the LBL courses contributed to the asymmetrical distribution of grades in the LBL courses
compared to PBL, the unusual mode in the LBL group and the differences in IQR. Six of
the eight students (75%) who achieved 90% were either Science or Technology students
and sixteen of the twenty-three students (69.5%) who achieved a grade of 85% or higher
were Science or Technology students. The results suggest that success in these lecture-
based courses may have been more dependent on the characteristics of the learner rather
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than the instructional strategy. The stronger students in the LBL courses, for instance, may
have used personal learning strategies that allowed them to perform well regardless of
instructional strategy. It is also possible that the problem-based environment created a
learning community that was more helpful to those students of average academic ability.
This might also explain why there were no outliers with low quiz grades in the PBL group.
This speaks to the need for a multi-modal approach to learning in order to provide
opportunities for the success of every student. As Hansen, Kelly and Weisbrod (1970, cited
in Toth, 2002) have suggested, one instructional strategy cannot satisfy all students.
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Figure 1: Distribution of Quiz Grades (Histogram)
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2.1.2. Conceptual knowledge
In order to assess students’ conceptual knowledge, participants completed four
equivalent theoretical assignments (problem-based case studies for the PBL group and
personal lifestyle assessments for the LBL group). The average grades for these
assignments (Table 5) were 8 1.1% for the PBL group and 83.7% for the LBL group which,
when analyzed with a t-test, was not a large or statistically significantly difference.
Table 5
Central Tendency of Assignment Grades
PBL LBL
Mean 81.1% 83.7%
Median 84.6% 85.8%
Mode (n4) 83.3%, 87.55, 90.8% 79.2%
Standard Deviation 13.5% 10.1%
There did appear to be a difference in the distribution of assignment grades (Figure
3), including the observation that the IQR of the PBL students’ grades was clustered in the
80 to 89% range, while the IQR of LBL students’ grades was in the 70 to 100% range.
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Figure 3: Distribution of Assignment Grades
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It should be noted that the two clear outliers in the PBL group refer to students who failed
the course because they did not complete the required assessments for the course.
It is possible that the nature of the assignments in the PBL versus LBL classes
contributed to the distribution patterns. Case studies for the PBL groups were designed to
reflect lifestyle issues that have been generally expressed by CEGEP-age students. This
relevance cannot be extrapolated to all students, however, so that the personal application
would not be evident to everyone. Anecdotally, some students did exclaim as the case
studies were being discussed that, “this could be me”. It is possible that the students who
found the cases relevant to themselves did very well while others for whom it was not as
relevant, did not. The theoretical assigmnents for the LBL students, on the other hand,
involved an analysis of each student’s personal situation, providing personal relevance for
each student that was integral to the assignment. The problem-based strategy may have
allowed only those for whom a case was relevant to carry out effective analyses. The results
of the perceptions survey support the fact that more of the LBL compared to the PBL
students found the assignments relevant, as indicated in Table 6. Relevance was found to be
significantly associated with instructional strategy using a chi square test of independence.
Table 6
Cross Tabulation of Relevance of Theoretical Material in Relation to Instructional Strategy
Fornid theoretical PBL (a) % of PBL LBL (a) % of LBL Total (a)
material relevant*
4gree 26 74.3% 38 97.4% 64
Disagree 9 25.7% 1 2.6% 10
fotals 35 100% 39 100% 74
*Jj square = 8.46, 1 df, p < .01
2.1.3. Affective knowledge
Students in all courses also completed three affective knowledge-based reflections
spaced regularly throughout the term. In these reflections all students commented on how
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they had felt (jhysical1y, emotionally, and / or socially) during and / or after class, any
lifestyle changes they needed to make outside of class in order to be a more effective
participant, any benefits they had experienced as a result of participating in the class and
any changes (positive or negative) they had felt in their desire or motivation to be more
active or to alter their lifestyle habits. The reflections were graded according to the rubrics
provided in Appendix XI.
The average grades for these reflections were 90.5% for the PBL group and 88.8%
for the LBL group which was not a large or statistically significant difference. There was a
very similar distribution of grades, indicating that there was no difference in students’
ability to answer completely, use accurate terminology, and provide relevant and insightful
responses.
The total grades for all written work (Figure 4) averaged 79.7% and 81.9% for the
PBL and LBL groups respectively, a difference which was not large or statistically
significant.
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Figure 4: Distribution of Total Grades for All Written Work
Thus, for the first research question the evidence suggests that the content
knowledge acquired in both the PBL and LBL courses, in each of the declarative,
conceptual and affective domains, was not significantly different according to grades
achieved on a test, assignments, reflections, and students’ perceptions of their learning.
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22. Research Question 2: Is exposure to problem-based learning related to those
dispositions that are associated with critical thinking skills, namely, truth-
seeking and intellectual honesty, open-mindedness, the ability to be analytical
and systematic, self-confidence in one’s critical thinking abilities, intellectual
curiosity, and cognitive maturity?
The CCTDI measures students’ motivation and readiness to think critically without
necessarily measuring the subjects’ skills or concrete ability to think critically. Each of the
75 questions on the CCTDI reflects one of the seven critical thinking dispositions which,
when taken together represent the “beliefs, values, attitudes and intentions that relate to the
reflective formation of reasoned judgments.”6 Each answer in the survey was given a
numerical value based on a six-point Likert-scale ranging from strongly agree (6) to
strongly disagree (1). The scores from the subjects’ responses were calculated by Insight
Assessment© resulting in a scale ranging from ten to sixty for each of the dispositions
(Table 7). A score of ten to twenty indicates a sense of hostility towards that dimension,
twenty to thirty is regarded as being fairly negative, thirty to forty is considered ambivalent,
forty to fifty is seen as being fairly positive towards that dimension and a score of fifty to
sixty is a very strong and reliable indicator of the disposition. The total score (Table 8) was
used to estimate the subjects’ overall disposition towards critical thinking, that is, being
positively and strongly predisposed to solve problems using reasoned judgments
(represented by a score of 350 to 420) , fairly positive (280 to 350), ambivalent (210 to
280), fairly negatively disposed (140 to 210) or hostile (70 to 140) toward that process. The
t-test results indicated that there were no large or statistically significant differences
between the PBL and LBL groups regarding any of the dispositions associated with critical
thinking. Both groups indicated a fairly positive disposition towards analyticity, critical
thinking and inquisitiveness and were both ambivalent towards truth-seeking and
systematicity. The PBL group was very slightly more positive towards open-mindedness
6 www.insightassessment.com
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and cognitive maturity. The total scores indicated that both groups had a fairly positive
overall disposition towards critical thinking.
Table 7
Critical Thinking Dispositions
Critical Thinking PBL (n35) vs.
Mean Std. DeviationDisposition LBL (n40)
PBL 33.69 5.96
Fruth-seeldng
LBL 32.34 4.88
PBL 40.13 5.34Open-mindedness
LBL 39.01 6.75
PBL 43.23 6.10
nalyticity
LBL 43.66 6.08
PBL 37.54 7.71Systematicity
LBL 38.59 6.00
PBL 43.98 6.52Critical Thinking
LBL 44.83 5.78
PBL 43.34 5.63[nquisitiveness
LBL 43.96 7.66
PBL 41.29 6.68Cognitive Maturity
LBL 39.13 7.33
Table 8
Total Critical Thinking Disposition Scores
PBL vs. LBL Mean Std. Deviation
PBL 283.19 26.24
Total CCTDI
LBL 281.53 30.54
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It is likely that the absence of differences in the critical thinking dispositions
between the PBL and LBL groups were due at least in part to the fact that the subjects were
mostly first year students with little to no experience in problem-based learning. Although
students in the PBL courses completed two practice case studies together with the class,
this scaffolding was likely not comprehensive or frequent enough to contribute to improved
problem-solving skills. Of the five interviews conducted, two of the three PBL students
indicated they had not previously done any problem-based learning, and one had not done
any case studies but had had to analyze business and financial problems. Both of the LBL
interviewees indicated they had some problem-based experience, one indicating she had
“analyzed a problem.. .in many of my courses” and the other having had to figure out how
to recreate a graphic design layout although whether this was indicative of many other LBL
students could not be determined. Whether the PBL group would have had higher critical
thinking disposition scores had they had more problem-based experience could not be
determined from this study. The students’ perceptions related to higher-order thinking are
discussed in the next section of this chapter.
2.1 Research Question 3: How do learners who participate in a problem-based
learning environment in a 103 PE coorse perceive their motivation to learn
compared to those involved in a lecture-based class?
Motivation to learn was examined in this study by students’ engagement in the
learning process, their interest in and perceived relevance of the theoretical material, their
enjoyment of the instructional strategy and their sense of self-efficacy. The questions and
statements used to investigate motivation in this study are presented in Appendix XII.
These variables were also examined in relation to students’ perceptions of their learning.
Responses to the following statements were used to assess students’ perceptions of their
learning and represent different levels of cognitive complexity. The first statement relates
to students’ overall understanding and denotes a conceptual level of understanding. The
second and third statements relate to students’ comprehension of the specific course
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competencies at an analytical and procedural (decision-making) level of knowledge,
reflective ofhigher-order thinking:
I. I am certain I understood the concepts taught in this course.
2. This course helped me understand the effects of various lifestyle habits on my
health and well-being.
3. This course helped me identify the steps that I need to follow in order to make
appropriate lifestyle decisions.
The relative frequencies of the subjects’ responses to the questions used to
determine students’ engagement in their own learning indicate that both groups asked each
other and the teacher questions, listened to each other and exchanged ideas and opinions. In
the PBL classes, small group discussions ensued while the teacher moved from group to
group giving feedback and providing necessary directions. In the LBL courses, concepts
were delivered by the teacher and discussions were led or managed by the teacher.
Although there was no statistically significant difference between the groups in terms of
how often they contributed to the discussion regarding the topic being presented or
discussed in class, the relative frequencies indicate that there was a tendency for more of
the students in the PBL classes to be involved in discussions (Table 9). They were,
however, more easily distracted. From a practical standpoint, the PBL format encouraged
more students to engage in discussion but the same format may have interfered with the
participants’ ability to remain on task as students’ discussions sometimes drifted towards
personal topics.
From a descriptive perspective, there was an interesting observation in terms of the
females’ contribution to discussions in the PBL groups compared to the males’
engagement. Of the males in the PBL groups, 86% said that they contributed frequently or
sometimes compared to 50% of the females. On further investigation, however, 21% of
females said they contributed frequently compared to 14% of the males, 29% of the females
contributed sometimes versus 71% of the males and 50% of the females contributed rarely
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or never, compared to 14% of the males. Thus it appears that the females in the PBL groups
either frequently contributed to the discussions or did not verbally engage at all while a
majority of the males contributed to discussions at some point in time. While these
differences were not compared with any other variable or with any differences in grades, it
might be important to keep this in mind when setting up discussion groups in a PBL setting.
Table 9
Cross Tabulation of Students’ Involvement in Discussion in Relation to Instructional
Strategy
Students who Students who
responded responded ‘rarely’
‘frequently’ or or ‘never’Survey Statement
‘sometimes
%of %of %of %of
PBL LBL PBL LBL
how often did you contribute to the
discussion regarding the topic being 71.4% 59% 28.6% 41%
presented or discussed in class
How often were you distracted and did not
really listen or contribute to what was 57.1% 33.3% 42.9% 66.7%
being discussed or presented *
* Chi-square value 4.23, 1 d.f., p < .05
There was a statistically significant association between instructional strategy and
the effort students made in trying to understand the teacher or classmates (Table 10). More
of the LBL subjects responded favourably to this statement compared to the PBL subjects.
At the same time, using a Speannan Rho correlation analysis (Appendix XV), there were
moderate to moderately strong associations in the PBL group between their effort to
understand and a) their conceptual understanding, b) their analytical ability, c) their ability to
exchange ideas and opinions with others, and d) being open to listen to others’ opinions even if they
didn’t agree. None of these associations were apparent in the LBL group.
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Table 10
Cross Tabulation of Students’ Effort to Understand in Relation to Instructional Strategy
Students who Students who
agreed with the disagreed with the
Survey Statement statement statement
%of %of %of %of
PBL LBL PBL LBL
I always tried to understand what the
teacher or a cbssinate was saying even if it 7L4% 89.7% 28.6% 10.3%
didn’t make sense. *
Chi square value 4.03, 1 df, p <.05
It is arguable that the LBL students needed to make more of an effort to understand
and had to listen more acutely to the teacher because there were fewer discussions but the
end result was not necessarily greater understanding. Arguably, the PBL students didn’t
have to try as hard to understand because the recurrent small group discussions that
occurred in place of listening to the teacher, contributed to their understanding. This
contention is supported by the moderate association that occurred in the PBL group
between students’ conceptual understanding and the frequency with which they contributed
to discussions, an association that did not occur in the LBL group. The premise is also
supported by the subjects’ responses to the survey question in which they checked off any
of eight resources they used to complete their assignments in the course (multiple choices
were accepted). More PBL students (71.4%) compared to LBL students (23.1%) used their
classmates as resources and more LBL students (61.5%) than PBL students (45.7%) used
the teacher as a resource. Similarly, of the five interviewees asked about how they learned
or resolved difficulties in understanding, one of the two LBL students said they listened in
class compared to none of the PBL students and two of the three PBL students referred to
using the group discussions compared to none of the LBL students.
Differences were found when other questions referring to engagement were
compared between the PBL and LBL groups. In the PBL group there was a strong
association between the frequency with which students contributed to discussions and their
ability to exchange ideas and opinions with others. No association was found between these
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statements in the LBL group, inferring that when the LBL students contributed to a
discussion it was not to converse with others in a collegial manner but may have involved
making a point or answering a question in the teacher-directed setting. There was also a
moderately strong association between the ability of the PBL students to exchange ideas
and opinions and their procedural learning, a decision-making process that is considered to
involve higher levels of thinking (Dollman, 2003). This association was not apparent in the
LBL group. It is arguable that the cognitive complexity the PBL students used to achieve
their learning may have differed from the LBL group, that small group discussions
involving a collegial exchange of ideas and opinions may have contributed to higher levels
of thinking. This in turn might have an impact on students’ future learning.
In each of the groups there was a moderately strong (in the PBL group) to strong (in
the LBL group) association between students’ perceptions of their analytical knowledge
and their procedural knowledge. That is, many of those who indicated that the course
helped them understand the effects of various lifestyle habits on their health and well-being
were also able to identify the steps needed to make lifestyle decisions. Thus, higher-order
thinking may have occurred in both groups but the greater level of engagement in the PBL
classes may have provided more opportunity for this to occur. It is also arguable that
students in the LBL group used other strategies to achieve their learning. This is supported
by the fact that there was a moderate association in the LBL but not the PBL group between
their procedural learning and the frequency with which they asked the teacher or their
classmates questions. Many of the LBL students who asked the teacher and classmates
questions also asked themselves questions, an association that did not occur in the PBL
group. Additionally, according to the survey responses regarding the use of resources, more
of the LBL group (89.7%) compared to the PBL group (74.3%) used their textbook.
Whether or not the use of a variety personal learning strategies was related to the academic
strength of the participants was not determined. Other researchers (Pintrich, 1990) have
found that students who achieve higher grades are more likely to use self-regulatory
strategies. This may occur regardless of instructional strategy.
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Differences were found when each of the questions referring to engagement was
correlated with students’ perceptions of their learning. There were moderate associations in
the PBL group between students’ conceptual knowledge and a) the frequency with which
they contributed to the discussion, and b) their effort to understand. There were moderate
associations in the PBL group between students’ analytical knowledge and a) being open to
listen to others even if they didn’t agree, as well as b) their effort to understand. There was
a moderately strong association in the same group between students’ procedural knowledge
and their ability to exchange ideas and opinions with others. No associations were found
between these statements in the LBL group.
In terms of practical importance all these correlation coefficients show that
engagement was positively associated with conceptual, analytical and procedural learning
and that the problem-based format, particularly the use of small group discussions with its
inherent promotion of the coliegial exchange of ideas and opinions with others, may have
provided a greater opportunity for this engagement to occur. The management of
distractions and the differences in engagement between males and females, however,
should be closely monitored when a PBL format such as this is instituted.
Upon investigating the frequency of responses regarding a) students’ enjoyment of
the instructional strategy, b) their interest in theoretical material and c) their perceived
relevance of the theoretical material, only 5 1.5% of the PBL group enjoyed the
instructional strategy compared to 92.4 % of the LBL group,, 7 1.4% of the PBL subjects
considered the material interesting compared to 92.3% of the LBL group and 74.3% of the
PBL students found the material relevant compared to 97.4% of the LBL group. The
perception of whether group work was shared equally and effectively in the PBL classes
may have affected students’ enjoyment of the PBL instructional strategy. Only 20% of the
PBL students agreed that the work was shared equally and only 22% felt that the groups
worked effectively together, an issue that would require consideration in the
implementation of PBL in the future.
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There was a moderate association (rho .404) in the PBL group between those who
found the material relevant as well as interesting and a moderately strong association (rho =
.512) in the PBL group between interest and enjoyment. Neither of these associations was
apparent in the LBL group. There was a weak association (rho = .3 79) in the PBL group
between relevance and enjoyment but no association between these variables in the LBL
group. In other words, in the PBL courses, the case studies needed to be relevant to each
student in order to be concomitantly perceived as interesting and enjoyable. Considering
the number of LBL students who enjoyed the instructional strategy and the absence of
associations among interest, relevance and enjoyment, it is unclear what perpetuated their
enjoyment. Lectures in the LBL courses may have involved the dissemination of
information that was interesting even if it was not relevant — perhaps the students found that
the anecdotes presented by the teacher were interesting
— or their enjoyment was related to
other aspects of the course, such as the types of physical activities they engaged in.
Table 11 shows that in both the PBL and LBL groups, there were moderate (in the
LBL group) to moderately strong (in the PBL group) associations between students’
conceptual understanding and enjoyment. Students in both groups either needed to
understand in order to enjoy the course or needed to enjoy the course to enhance
understanding. There were moderately strong associations in the PBL group but not the
LBL group between students’ procedural knowledge and their perception of the material as
interesting and relevant. These are important observations for several reasons. First, they
infer that enjoyment may have outweighed instructional strategy with respect to students’
conceptual understanding. More importantly, it is evident that procedural knowledge was
enhanced by students’ interest in and perceived relevance of the material in the PBL
environment but not the LBL classes. In other words, it is arguable that it was the
combination of instructional strategy with interesting and relevant material that was
associated with higher-order learning.
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Table 11
Correlations Between Interest, Relevance, Enjoyment & Learning
1 This course helped me identify
the steps that I need to followUnderstood concepts in order to make appropriate
lifestyle_decisions.
Found theoretical1 PBL .364* .480**
material
interesting LBL .163 .184
Found theoretical PBL .205 .452**
material relevant LBL i43
-.132
Enjoyed PBL .513**
.254
instructional
strategy LBL 424** 355*
** Con-elation is significant at the .01 level (2-tailed)
* Correlation is significant at the .05 level (2-tailed)
While the personalized lifestyle assessments carried out in the LBL courses gave
students the opportunity to acquire valuable, interesting and enjoyable information about
themselves, there was no association between this knowledge and the bigger picture
‘associated with decision-making. This is of particular importance because it is the problem-
solving procedure rather than the problems themselves that is considered by educators to be
of greater importance as a potential life-long learning tool. If this process combined with
increased motivation has any association with the acquisition of such intellectual abilities in
a PBL environment, it might warrant further use of this instructional strategy in other
physical education courses.
Two questions about being a good problem-solver and having good study skills
were used as indicators of self-efficacy arid analysed in relation to the students’ learning.
Students’ sense of empowerment and self responsibility towards their own learning, that
what they do affects their own learning has, along with the variables mentioned above, been
associated with motivation to learn (Pintrich, 1990). There was a moderately strong
association in the PBL group between the students’ belief that they had good study skills
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and their conceptual learning (rho .458). There was no such association within the LBL
group. The inference with this observation is that the conceptual learning of the PBL
students was also related to their sense of self-efficacy. It is possible that the small group
problem-solving format which required students to read and prepare ahead of time, also
encouraged students to express themselves regarding what they had studied and provided
an opportunity for their opinions, ideas and reasoning to be validated and tacitly approved,
in turn contributing to a positive self image, sense of self-worth and empowerment that they
might have used to influence their owii learning. Whether self-efficacy influences learning
or vice versa, it is this sense of self-efficacy that Pintrich (1990) lauds as being critical to
both motivation to learn and to the learning process itself.
Thus, with regard to the factors that affect motivation to learn, it is arguable that
PBL provided greater opportunities for students’ to engage themselves in the learning
process than LBL. Enjoyment may have been independent of instructional strategy but the
combination of interest in and relevance of the material to the student in a PBL
environment was of particular importance in the acquisition of higher-order knowledge. As
previously indicated, if procedural knowledge is associated with motivation in a PBL
environment then the usefulness of PBL as a motivational tool in CEGEP physical
education classes should be explored further. It also appears that self-efficacy was
associated with learning in the PBL environment, a factor that lends itself to increased
motivation to learn.
24 Research Question 4: How do students in PBL-based versus LBL-based
courses perceive the workload and the difficulty of the assessment tools in a 103
PE course?
Responses to the questions and statements presented in Appendix XIII were used to
determine students’ perceptions of the workload and the difficulty of the assessment tools
in their 103 PE course. Ordinal rankings were used to differentiate the number of hours of
homework completed by both the PBL and LBL groups. A non-parametric Mann-Whitney
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U test revealed that the average number of hours of homework completed was significantly
different between the groups (p < .01) with the LBL group having put in more hours of
homework. None of the PBL students completed more than twelve hours of homework per
week for their physical education course while 15.4% of the LBL group completed more
than twelve hours. Almost 46% of the PBL students (45.7%) completed between four and
twelve hours of homework compared to 51.2% of the LBL group. Of the PBL group,
54.3% completed less than four hours per week, while 33.3% of the LBL group completed
the same amount. The fact that the PBL group completed more of their work on their case
study assignments in class likely contributed to these differences. As previously mentioned,
however, the equal distribution of the workload within the working groups is something
that should be considered in implementing a PBL strategy. Of those of those who did feel
that the work was shared equally, a large percentage also felt that the groups worked
effectively together (rho .57).
The results of the Likert-scale perception-related questionnaire indicated that neither
the students’ enjoyment of challenge nor their perceptions of the assignments as
challenging were associated with instructional strategy. However, a content analysis of the
open-ended survey question referring to difficulties the students had in completing the
assignments for the course, revealed that 6.3% of the PBL respondents and 10.9% of the
LBL respondents found the assignments challenging. Similarly, of the five interviewees,
two of the PBL subjects found the assignments “not too difficult” compared to one of the
LBL subjects, one PBL subject found the work of medium difficulty and the remaining
LBL student found the assignments, “pretty difficult”. The results seem to support the
assertion that slightly fewer of the PBL students had difficulty with the assignments,
perhaps because of the in-class support of the working groups. In terms of the causes of
these difficulties, 15.6% of the LBL group cited lack of time compared to 7.8% of the PBL
group, and 12.5% of the LBL group said they had difficulty finding information compared
to 6.3% of those in the PBL group. The PBL students did have other difficulties, however,
14% citing a lack of teamwork and 7.8% indicating they lacked motivation. None of the
LBL group indicated that these were issues. Of the five students in the PBL group who
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indicated that they lacked motivation, one said s/he, “didn’t take class seriously”, two
others didn’t like waking up for an 8:00 a.m. class, and another lacked the willingness to do
the work. Suggestions relating to teamwork and motivation are addressed in the following
chapter. A difficult issue to resolve is the relative lack of importance that some students
attribute to their physical education courses compared to their program-specific courses.
During the five interviews, the students’ ratings of their PE course ranged from 4/10 to 9/10
with an average of 7/10. One student rated PE as a 4 for academic gain but 9 for personal
gain (in terms of getting a workout and learning training methods). In each case, their
program-specific courses were said to be the most important because of the perceived
relevance to the students’ chosen career paths. Greater attention to the cognitive as well as
physical benefits acquired in physical education courses might be pursued by professionals
in this field.
2.5. Research Question 5: How do students perceive the usefulness of what they
learned in their 103 PE course and what was their overall impression of the
way the course concepts were delivered?
Responses to the questions and statements presented in Appendix XIV were used to
assess students’ perception of the usefulness of PBL. Table 12 indicates the responses to
the open-ended survey question, “What did you learn about yourself in completing the
assignments for this course?” Only the responses relating to the subjects’ state of health and
fitness and the effects of their lifestyle habits on their health were discernibly different.
This may relate back to the nature of the assignments and the greater individual relevance
of the personal analyses of the LBL courses compared to the case study approach of the
PBL courses. When the five interviewees were asked to indicate something that they
learned in the class, four of the five interviewees (two PBL and two LBL subjects)
indicated physical activity-related concepts (the different exercises learned, the muscles
developed, and energy systems used) and one PBL subject indicated concepts related to a
lifestyle component (nutrition).
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Table 12
Content analysis of the survey question, “What did you learn about yourself in completing
the assignments for this course?”
% of total % of totalResponses PBL (n) LBL (a)responses responses
Workoutprocedures 2 2.6% 1 1.3%
Personal activity level 8 10.4 % 5 6.5 %
State of health / fitness 9 1 1.7 % 23 29.9 %
Personal effects of lifestyle habits 7 9.1 % 15 19.5 %
Nothing 2 2.6% 1 1.3%
Total 28 36.4 % * 45 58.5% *
* The totals do not add up to 100 O/ because the responses for which there were fewer than three
observations were not included.
In terms of students’ perceptions regarding the transferability of what they learned,
a greater percentage of the LBL group (51.4%) responded favourably to the statement, “1
believe I will be able to apply what I learned in this class to other classes or areas of my
life” compared to 36.5% of the PBL group. Because of the open-ended wording of the
question, and because approximately two-thirds of the class time was spent doing physical
activity and the remaining third was used for the theoretical component of the class, it is
likely that the subjects in both the PBL and LBL classes did not distinguish between the
applicability of the physical activities, the lifestyle-related concepts or the learning process.
Corroborating this theory, the responses to the open-ended survey question, “What did you
discover about the learning process you used during this course that you might be able to
use in the future?” were explored using a content analysis and the results showed four
different categories of responses (Table 13). There were no discernable differences between
the PBL and LBL groups for any of the categories except for their study and organizational
abilities. Of the LBL group, 33.4% suggested that they needed to upgrade their study skills,
that is, their procrastination, time management, and effort, along with their, reading,
writing, studying and research skills. Compared to 22.2% of the PBL group who made
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similar observations, this suggests that the lecturebased format may not have provided
students with the tools needed to improve their study habits while more effective study
skills were inherent in the PBL format.
Table 13
Content analysis of the survey question, “What did you discover about the learning process
you used in this courses that you might be able to learn in the future?
% of total % of totalResponses PBL (ii) LBL (a)
responses responses
Work out I exercise 5 7.9% 4 6.3%procedures
Benefits of exercise 2 3.2% 1 1.6%
Research I study /
organizational 9 22.2% 11 33.4%strengths &
weaknesses
Personal health status 4 6.3% 4 6.3%
Nothing 4 6.3% 4 6.3%
Totals 24 459%* 24 539%*
* The totals do not add upto 100% because the responses for which there were fewer than three
observations were not included.
Providing further corroboration of the subjects’ diverse interpretation of and
responses to the question, when the five interviewees were asked what they learned in this
course that they might be transferable to their other classes, three subjects referred to
specific concepts (two LBL subjects indicated stress management strategies, one PBL
subject said time management), and one PBL subject referred to the learning process,
indicating she learned better “when people explain and show things” rather than figuring
things out on her own. Regarding their overall impression of how the course concepts were
delivered, the three PBL students responded that the concepts were, “delivered in a way
that was easy to understand”, “delivered very well, and taught very well. I learned a lot in
that class” and “it was fine.. .there was a considerable amount of reading considering its a
gym class.., the material was presented well with the background info from the
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book. . . maybe [we could have been given] some key theoretical stuff more in an oral form
instead of having had to read it before class.” These overall impressions seem to portray a
slightly more enthusiastic sense of how the material was delivered compared to the two
LBL students’ apparently reluctant acceptance that, “It was good. I mean, I don’t really see
any other better way. At the end of class you would do some theory, and give us
assignments” and. “there wasn’t much hands on exercises regarding much of the theory, but
simply reading and understanding how they all connect was alright for me.”
While many of the open-ended responses about the usefulness of the two
instructional strategies confirmed students’ acquisition of conceptual knowledge in both the
PBL and LBL settings, they did not provide insight into the ability of either instructional
strategy to promote problem-solving or critical thinking. It should be kept in mind,
however, that the results discussed earlier, that is, the interactions among engagement,
relevance, interest, enjoyment, self-efficacy and learning are variables that should be
considered when implementing any instructional strategy.
In summary, it appears that there were no discernable differences between the PBL
and LBL environments in terms of students’ acquisition of content knowledge when grades
were compared. No differences were found in the observed dispositions related to critical
thinking skills. The PBL environment provided a greater opportunity for students to engage
in the learning process and this engagement was associated with students’ perceived
conceptual learning. Enjoyment was associated with conceptual learning in both the LBL
and PBL groups, indicating that enjoyment may trump instructional strategy in terms of
conceptual learning, although fewer of the PBL students indicated they enjoyed the manner
in which the material was presented, likely because of the tenuous effectiveness of the in
class working groups. Interest in and relevance of the material were associated with the
acquisition of procedural knowledge related to decision-making in the PBL group but not
the LBL group indicating that the combination of instructional strategy with interesting and
relevant material may have enhanced higher-order learning. It is arguable that stronger
students in the LBL environment may have used other learning strategies such as asking the
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teacher and their classmates more questions to enhance their learning. PBL was associated
with a greater sense of self-efficacy which has also been associated with increased
motivation to engage in one’s own learning.
There were small differences in the perceived workload, the LBL group having
completed more homework outside of class compared to the PBL group. A greater
percentage of the LBL group indicated they would be able to apply what they learned to
other classes or areas of their lives but this was limited to what they learned about
themselves in terms of their personal study habits and organizational skills. Each of the
factors used to compare the two instructional strategies, will be addressed further in the
following chapter.
CHAPTER FIVE
CONCLUSIONS, LIMITATIONS AND
RECOMMENDATONS
The acquisition of declarative, conceptual and higher-order knowledge related to
health in the 103 PE courses has sometimes taken place somewhat separately from the
activity portion of the courses. Students sometimes feel less motivated to “do theory” than
to exercise, diminishing the importance of the theory in the admonishment that, “it’s only a
gym class.” As such, many physical education teachers continually search for methods, not
only to enhance student learning but to motivate them to want to learn rather than merely
using their PE course as a diversion from their other courses. A variety of instructional
tools have been used in physical education classes, including active learning, in which
students learn about specific concepts while they are participating in physical activities,
cooperative learning, using small group discussions or presentations, and / or passive
learning using a lecture-based format. Problem-based learning is one of the modalities that
has been used in other educational settings, particularly at the university level, to enhance
both motivation to learn and learning itself, and was used in this study to address similar
concerns. The conclusions that were ascertained are summarized and discussed below, and
related to previous studies on the subject. This is followed by the limitations that were
related to the effectiveness of the instructional strategy used in this study.
Recommendations for the use of PBL in physical education courses in the future are also
provided.
1. SUMMARY OF FIND1EGS iN COMPARISON WITH PREVIOUS RESEARCH
The first research question addressed in this study referred to students’ ability to
acquire content knowledge in a PBL compared to an LBL learning environment. Teachers
who consider using PBL as an instructional strategy often voice the concern that any
benefits accrued may be at the expense of the acquisition of content knowledge, the basic
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theories that underlie a particular field of knowledge. The results of this study demonstrated
that the content knowledge acquired in both the PBL and LBL courses, in each of the
declarative, conceptual and affective domains according to grades achieved on a test,
assignments, reflections and students’ perceptions of their learning, was not significantly
different. This is in keeping with the results of other researchers. According to Rash (2008)
and Dollman (2003) no studies have shown any difference in content knowledge between
PBL and traditional methods of learning. The asymmetrical distribution of the results and
the greater frequency of students of higher academic ability, particularly science students,
within the LBL group compared to the PBL group suggest that success in a lecture-based
environment may be more dependent on the characteristics of the learner rather than the
instructional strategy, that stronger students may use personal learning strategies that allow
them to perform well despite the instructional strategy, for example, not necessarily
because of it. This is a concept that has been given little attention and warrants further
study.
There were no differences found between the two groups in the dispositions that are
related to critical thinking skills, that is, truth-seeking and intellectual honesty, open-
mindedness, the ability to be analytical and systematic, self-confidence in one’s critical
thinking abilities, intellectual curiosity, and cognitive maturity as evidenced by the CCTD1
results. Whether or not the generic nature of the CCTDI questions, referring to students’
responses to general life situations, were reflective of the level of thinking needed to
resolve the specific situational problems addressed in this course could not be determined.
The dispositions of the students before they started the course was also not determined,
although it is unlikely that huge changes would be expected after what was most students’
first experience. On the other hand, other researchers have previously found differences in
critical thinking dispositions over time. Statistically significant positive differences were
observed by Tiwari, et al. (2006) when PBL was used and compared to lecture style
methods in a two-year study involving 79 undergraduate nursing students. The CCTDI was
administered during their study (pre-test, at the end of the second semester, and again after
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one- and two-year intervals). It would be interesting to follow a group of students over time
in the CEGEP system to see if similar results might be observed.
Although there were no differences in the dispositions related to critical thinking,
the patterns of understanding related to the variables associated with motivation in the PBL
group compared to the LBL group were particularly interesting. Motivation to learn was
examined in this study by students’ engagement in the learning process, their enjoyment of
the instructional strategy, their interest in and perceived relevance of the theoretical
material and their sense of self-efficacy. Engagement in particular was found to be a central
factor related to conceptual, analytical and procedural learning in the PBL group. The
perceived conceptual learning of the LBL students was related to strategies such as asking
the teacher and their classmates questions whereas conceptual learning in the PBL group
was associated with their involvement in discussions. Similarly, the perceived procedural
knowledge of the PBL students was associated with their ability to exchange ideas with
others and their perceived analytical knowledge with their willingness to listen to others
even if they did not agree. There were no associations between these engagement-related
variables and higher-order learning in the LBL group.
Pintrich and de Groot (1990) have previously found, in their study of 173 seventh-
grade science and English students, that cognitive engagement was directly tied to
performance across many types of tasks including essays, quizzes and individual
“seatwork” (p. 36). The PBL format in the present study may have provided a greater
opportunity for this engagement to occur. The tendency of the PBL format to encourage
more students to engage in discussion is supported by the results of other studies. Vardi &
Ciccarelli (2008), who studied the use of case-based PBL in 88 second-year university
students in Australia, and Rash (2008) who investigated the use of case studies in nursing
education, have found PBL to be effective in engaging students and promoting their own
learning. The contribution of PBL to higher levels of thinking is also in keeping with the
results of other studies. Oliver-Hoyo & Justice (2008) found an increase in higher-order
cognitive skills, as evidenced by the responses of 54 university level chemistry students to
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problems which were analysed according to Bloom’s taxonomy. Attansey, Okigbo, &
Schmidt (2008) also looked at the perceptions of sixty undergraduate students using PBL in
the field of public relations (PR) and determined that those characteristics which relate to
student outcomes such as critical and analytical thinking, the application of theories or
concepts, self-directed learning, active engagement in class (asking questions and
contributing to class discussions) as well as the ability to organize, synthesize and evaluate
information were perceived by the students to occur often to very often as a result of the
course delivery methodology. The potential benefit of PBL in its contribution to higher-
order thinking may have positive repercussions in terms of students’ future learning. As
indicated in the conceptual framework of this paper, it is the problem-solving procedure
rather than the problems themselves that is of greater educational importance; the ability to
reflect on and understand how a solution is derived is the skill that serves as a potential life
long learning tool, promoting higher-order critical thinking skills (Hubball & Robertson,
2004; Kenney, 2008; Oliver-Hoyo & Justice, 2008; Rash, 2008; Vardi & Ciccarelli, 2008;
Wong et al., 2008), independent learning skills (Wong et al., 2008), and intrinsic
motivation (Vardi & Ciccarelli, 2008; Wong et al., 2008).
Procedural learning in the present study was also associated with interest in and
relevance of the material in the PBL but not the LBL group which is encouraging for the
use of PBL as a learning tool in future physical education classes. Despite this association,
fewer of the PBL students enjoyed the instructional strategy or found the theoretical
material interesting or relevant compared to the LBL group. Only those PBL subjects who
found the material relevant also found it interesting and enjoyed the instructional strategy.
As previously indicated, the case studies used in the PBL classes may have been relevant to
some but not all of the students. Enjoyment was related to students’ conceptual
understanding in both groups, insinuating that enjoyment may outweigh instructional
strategy with respect to this level of knowledge. It seems that the lecture-based learning in
this study may still have been interesting and enjoyable but did not necessarily promote the
deeper learning that was encouraged by problem-based learning. The complex relationships
among these responses are in keeping with the results of many other studies which have
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found varying levels of enjoyment or satisfaction with PBL. Subjects in the studies of
Hubball & Robertson (2004) found PBL enjoyable, while others preferred a lecture format
with the teacher as the expert (Rash, 2008). Still other researchers indicated that students
had no preference between PBL and traditional learninig (Dollman, 2003) but the same
students expressed “greater satisfaction in the ... qualities of independent thinking and
lifelong learning” (p. 40). Part of the enjoyment factor in the present study may relate to the
lack of effectiveness of the PBL groups; a minority of the PBL students found that the
groups worked effectively together or agreed that the work was shared equally. The PBL
format encouraged discussion but may have interfered with the participants’ ability to
remain on task. These results are again consistent with the conclusions arrived at by other
researchers. Schmidt (1999, cited in Norman, 2000) found that the variables that had the
greatest effect on the success of PBL included the quality of the problems, the role of the
instructor and the functioning of the group. Dollman (2003) cited group dynamic problems.
Vardi & Ciccarelli (2008) cited this as well as excessive time-wasting in group work and
their lack of focus or productivity, Chin & Chia (2008) found problems with students
straying from their objectives and students’ inability to focus on a given topic when using
internet resources. Keuch (2004) has suggested that educators look at nature of the
interactions among students rather than just what the teacher does.
There was an association in the PBL group but not the LBL group between self
efficacy, in particular students’ perceptions of their study skills, and conceptual learning.
The PBL format may have provided an opportunity for students to express their opinions,
ideas and reasoning relative to what they had studied and to have their thoughts validated
and tacitly approved, in turn contributing to a positive self image, sense of self-worth and
empowerment that they might have used to influence their own learning. Corroborating
this, Rash (2008) has reported that students feel respected, comfortable and safe in a PBL
environment. Whether these traits influence learning or vice versa, it is this sense of self
efficacy that Pintrich (1990) lauds as being critical to both motivation to learn and to the
learning process itself.
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In terms of workload, the LBL group completed more homework than the PBL
group. This is in contrast to other studies in which the workload in a PBL environment was
found to be disproportionately greater than an LBL environment (Attansey, Okigbo, &
Schmidt, 2008; Lyon & Hendry, 2002). As a result of these testimonials, it was the
purposeful intent of this researcher to complete as much of the problem-solving work as
possible in class as opposed to relying on students’ ability to arrange their schedules to
meet outside of class. There were very small differences between the groups in terms of
which assignments were more challenging but the challenges that they did have were
somewhat different. The greatest challenge for the PBL group was the lack of teamwork in
the working groups while the biggest roadblock for the LBL group was lack of time to
complete assignments. The LBL group also indicated that they had more trouble finding
information to complete the assignments than the PBL group inferring that the PBL format
may have resulted in the additional benefit of improving the availability of resources.
Finally, in terms of the usefulness of what students learned, there were a greater
number of observations in the LBL group about having learned about personal health and
fitness and the personal effects of their lifestyle habits, which was likely due to the more
personalized nature of the lifestyle assignments in the LBL courses compared to the more
generic problem situations of the PBL courses. There was a significant difference in the
proportion of LBL students (51.4%) compared to PBL students (36.5%) who indicated that
they might be able to apply what they learned to other classes or aspects of their lives.
When this was pursued further, these differences related to self discoveries about their
learning and study habits. The fact that fewer PBL students made comments about needing
to improve these habits may infer that they were more satisfied with how they learned with
the PBL instructional strategy while the LBL format may have required more time and
effort to find and use resources.
2. LIMiTATIONS
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Most of the research referred to in this paper involved university studies. It is
possible that first year CEGEP students are too young and inexperienced to reap the full
potential benefits of PBL when it is used as an initial experience throughout an entire
course. Over 80% of the subjects in this study were in their first semester with little to no
PBL experience. Completing a similar study with students nearing the end of their
programs might provide more evidence to confirm or dispute any results.
An important confounding variable that may have interfered with the results in this
study was that there were more students from the Science and Technology programs in the
LBL group and more Arts and Social Science students in the PBL group. Selecting classes
in which there is a similar distribution of students from various programs would minimize
any effects that may have occurred, including the possible effect of students from different
programs using different personal learning strategies or having different academic abilities.
While no significant differences were found in the content knowledge of students in
this study according to the results of a test, assignments, reflections and students’
perceptions, such conclusions are arrived at frequently in educational studies because the
same instructional strategy may lead to positive effects in some students and negative
effects in others, effectively cancelling each other out and resulting in no significant
differences (Hansen, Kelly & Weisbrod (1970), cited in Toth & Montagna, 2002). In other
words, teachers should know their audience and not discount individual students’ learning
styles or strategies. Teachers would be well advised to use a variety of interesting and
engaging learning modalities including but not limited to interactive, constructivist
approaches such as PBL.
3. RECOMMENDATIONS FOR FURTHER STUDY OR FOR FUTURE
IMPLEMENTATION OF PBL
3.1. Instructor’s Role
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From the perspective of this researcher, the use of discussions within both groups in
this study appeared to be important in assuring relevance, clarif’ing problems and
overcoming misunderstandings. Part of the problem-solving process that can be employed
in a lecture-based setting as well, involves engaging students in discussion before key
concepts are taught. Students bring up examples that are relevant to themselves and that
teachers can capitalize on, filling in the gaps at appropriate times with information that may
have been missed or misunderstood. The role of the teacher in a PBL environment is one of
mentor, guide, facilitator, and leader. One of the keys to the success of any instructional
strategy is being alert to changes in the atmosphere of the class in order to know when to be
what, and when is the right time to intervene.
In order to encourage students to think and exhibit deep learning as opposed to mere
memorization, LaSere Erickson & Weltner-Strommer (1991) have suggested that problem-
solving techniques and procedures be taught through a series of steps that move from
simple to complex, increase in difficulty, and gradually reduce dependence on the teacher.
They suggest that the ability to solve problems and enhance one’s own learning takes time
and confidence which in turn requires a tremendous amount of practice and opportunities to
relate what is being learned to new situations. Similarly, Smith & Ragan (1999) advised
that such learning be scaffolded from simple to complex. Vardi & Ciccarelli (2008) referred
to the issue that students’ initial exposure to PBL requires high teachçr direction as well as
adequate student preparation. Although the PBL students in this study were guided through
two cases during the first third of the term before they were expected to attempt it within
the small group settings, and were prodded, questioned and given plenty of feedback, this
may not have been enough to learn how to do PBL effectively. To gradually promote
problem-solving and deep learning it might be necessary to carefully rank the types of
knowledge and levels of thinking (cognitive complexity) that are required to successfully
complete given tasks and introduce them progressively. It would be instructive to involve
teachers of all courses within a program to coordinate the introduction of PBL in a variety
of courses. Before using PBL throughout one course it could be introduced in small doses
in many classes in order to guide students towards this way of thinking. One question might
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be discussed with a partner during part of a class, leading to a full class in which small
groups discuss one problem situation, subsequently moving towards the introduction of
several situations within a course or across several courses. The process could begin with
simple problem situations that become increasing complex, that is, earlier situations might
relate to one or two concepts and later situations could relate to several concepts.
3.2. Student Roles
The effectiveness of the working groups in the PBL classes was indicated as a
weakness by the participants. Ensuring that groups have more structural organization to
them, including the delegation of tasks to individual group members such as leader,
recorder, and mediator would facilitate the effectiveness of the working groups and keep
participants on-task, although it is possible that the inexperience of first year CEGEP
students might suggest greater intervention on the part of the instructor in ensuring that
these roles are effectively employed.
The PBL format in this study tended to encourage more students to engage in
discussion but there was a dichotomy with respect to the roles of the females in the groups
in that they either frequently contributed to the discussions or did not verbally engage at all
while a majority of the males contributed to discussions at some point in time. This was not
a focal point of this study but merits further investigation. Ensuring that there is an
equivalent mix of males and females in each group and experimenting with the placement
of the more or less assertive participants would be important considerations in a PBL class.
3.3. Structure of the Learning Activities
Relevance of the assignments to each student was another key factor that related to
both interest, enjoyment and understanding in this study and may not have been as
prevalent in the PBL case studies compared to the LBL assessment tools. Providing a
greater variety of situations from which students might choose in a PBL environment
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would allow the groups to select examples that might be closer to their own personal
realities.
With regard to the assessment of desired learning, the quiz used in this study
provided a consistent comparison of declarative knowledge between the PBL and LBL
groups but may not have been appropriate to measure the type of learning that educators
want students to demonstrate. Case studies such as those used in the present study, in which
students are expected to use, demonstrate and explain the process used to find solutions to
problem situations may be more appropriate but should take the place of, not be used in
addition to, traditional tests. Comparisons between these and other assessment tools such as
project-oriented assessments that may measure the acquisition of more complex skills
would be fodder for further research.
As indicated in the introduction to this paper, the aim of the physical education
discipline is to encourage students to choose healthy, active lifestyle behaviours while
challenging them to become critical thinking, problem-solving, decision-making members
of society. Most physical educators are well trained to address the concepts regarding
activity and health and many work hard to meet the challenges associated with teaching
intellectual abilities. Problem-based learning is one modality that has been effectively used
in other educational settings but there are few examples of its use in CEGEPs, particularly
in physical education classes. The present study has demonstrated some of the advantages
and disadvantages of its implementation in introductory physical education classes.
Although problem-based learning is but one of many potentially effective instructional
strategies, following the recommendations suggested in this chapter might enhance student
success. Teaching is not just about delivering information but is about being a part of and
perpetuating learning in communities whose mission is never complete.
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APPENDIX II:
The Jig-saw Instructional Strategy
The jigsaw instructional strategy is a cooperative learning method in which a group
of students investigates a concept or a case study. The investigative group, often called the
expert group, works together to gather the necessary information or determine and resolve a
case-related problem then presents this to the class. It is the presentation method itself that
differs from the norm. Rather than each member of the investigative group presenting only
her or his part of the research, each member of this group learns and presents the entire
investigation to a small group of students from the class. If there are three investigators or
experts, the rest of the class is divided into three parts for the presentations. Thus, the same
three presentations are given at the same time to three different groups of students in the
class.
Presenter 1 Presenter 2
Presenter 3
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APPENDIX III
CASE STUDY PROCESS
Step 1: Individual work
a. Read the case individually. Read it again taking time to think about the issues
involved as you read.
b. Make notes on the worksheet provided regarding the issues involved in the case and
what you think are the underlying factors or causes related to those issues
c. Delineate the issues with which you are familiar and which issues you need to find
out more about.
d. Using the text and one other resource, read and make notes regarding the issues that
you have outlined
Step 2: Tn-class group work (two classes)
a. Complete sections one and two of your worksheet and bring it to class to discuss
with your group. All members of your group will sign your worksheet if it is
completed. This signed worksheet will be handed in to the teacher either with your
group report or on the day of your presentation.
b. Share your ideas with your group and discuss the rationale for your responses.
c. Develop an overall problem statement that needs to be resolved based on the issues
and underlying factors or causes that your group agrees are involved in the case
d. Discuss and record at least three possible solutions related to the problem statement
Step 3: Out-of-class group work
a. Using at least two resources, determine the issues, underlying factors or causes,
overall problem statement, and alternative solutions to the problem. Although there
is no one right answer, your group should decide on a solution based on your
group’s ability to defend that position.
Step 4: In-class group presentation
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a. Your group’s case study will be presented by individual group members to small
groups within the class. It is important, therefore, for each group member to be
familiar with all aspects of the group’s work.
b. Each individual will present the group’s case, including the issues, underlying
factors or causes, problem statement, and alternative and final solutions.
Step 5: Written project
a. One of the case studies must be written up and submitted as one project with
individual and group worksheets attached, including the issues, underlying factors
or causes, problem statement, and alternative and final solutions (see attached rubric
for marking criteria)
b. As the process is as important as the final solution, you must include an explanation
of:
i. How you determined which immediate issues to work on;
ii. How you determined the underlying factors or causes related to the above
issues;
iii. How you came to agree on the problem statement;
iv. How you came to agree on the group’s alternative and final solutions.
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APPENIIIX IV
EXAMPLE OF A CASE STUDY
Nutrition Case Study
Fred is a 24-year-old Dawson student who left school a few years ago to work and
has just returned to finish his DEC. His study habits are good and he is getting decent
grades. Fred feels he is managing his stress well but he is, unfortunately, experiencing some
health issues. He has a family history of both heart disease and cancer so he wants to make
sure he takes adequate care of himself.
Fred is slightly overweight so he has started going to the gym and is doing 20
minutes of Stairmaster© plus 12 exercises with moderate weights at least three times per
week. He misses the outdoors, however, as he seems never to see daylight during the school
year. While his level of activity is making him feel better, Fred still frequently feels tired
and seems to get sick often, especially with repeated sore throats. Fred goes for annual
check-ups, including blood tests, and his doctor has recently told him that he is slightly
anaemic.
Fred wants to make himself a menu to follow, starting with three days at a time, to
see if he can relieve some of his health problems. He hates, vegetables, however, is lactose
intolerant and is often constipated. Early this month he was chopping carrots and cut
himself; the wound seemed to take an abnormally long time to heal, furthering his dislike of
vegetables!
Fred needs help with his menu planning and has come to you for assistance.
Note: Along with the completed case study worksheet, you must submit, as a group, a
three-day menu plan for Fred, typed on a separate sheet of loose-leaf and a nutrition
analysis, using eatracker.ca (or any other nutrition software) as support for your
nutrition solutions.
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APPENDIX V
CASE STUDY WORKSHEETS
(submit on loose leaf if more space is required)
Case Title:
Step 1: Issues & underlying factors relating to subject’s present status
A. Issues that are immediately B. Underlying factors that may have
apparent: affected present situation (related to
the issue described)
1. 1.
2. 2.
‘ 3.
• 4.
Step 2: Problem statement
Based on the issues and underlying factors delineated in step 1, state, in one or more full
sentences, the main problem(s) that need(s) to be resolved (these may be statements or
questions):
Rationale:
Missing Information:
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Assumptions:
Step 3: Possible solutions (indicate the problem that solution addresses):
Si.
S2.
S3.
S4.
Step 4: What criteria will you use to determine whether your solution is acceptable?
Cl.
C2.
C3.
C4.
Step 5: Assessment of possible solutions
Criteria met (Y I Accept
Solution Pros Cons i..J) or
Reject
Cl. C2. C3. C4.
Si.
S2.
S3.
S4.
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APPENDIX VII
CASE STUDY SUMMARY
As the process of solving problems is as important as the final solution, it is
important to look back at the steps you went through in order to complete your case study
assignments. Using either the nutrition or physical activity case study as the basis for your
summative analysis, write a 500
— 700 word essay answering the following questions:
1. Name the case study to which you will refer.
2. How did you and your group determine the immediately apparent issues?
3. How did you and your group determine the underlying factors or causes related to the
immediately apparent issues?
4. Indicate the problem statement you came up with for this case study.
5. How, as a group, did you come to agree on the problem statement?
6. What was the rationale you used to determine the problem statement?
7. How, as a group, did you decide on the group’s alternative solutions?
8. How, as a group, did you decide on the criteria that you would use to assess the
solutions?
9. What was the rationale you used to determine the final solution?
10. What did you learn about yourself in completing the case study?
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APPENDIX Vu!
LETTER OF CONSENT TO PARTICIPATE iN A RESEARCH PROJECT
Dear Student,
Virginia (Ginny) Malcolm is a teacher at Dawson College and graduate student at the
University of Sherbrooke who is investigating the effectiveness of different teaching
strategies in relation to student learning and students’ perceptions of the learning
environment. The intent of the research, entitled, “Implementing Problem-Based Learning
in CEGEP Physical Education courses” is to examine whether higher-order thinking skills,
content knowledge and students’ perceptions of the learning environment are affected by
different teaching methodologies.
You are invited to participate in the aforementioned study throughout the Fall 2009
semester in order to promote on-going efforts to improve CEGEP instructional strategies.
As participants in this course you will be expected to fulfill all the requirements indicated
in the course outline. In order to be considered a participant in the study, your permission is
required. As part of the study, you will be asked to respond to an anonymous questionnaire,
and complete an anonymous on-line critical thinking inventory at or near the end of the
term (December, 2009). Grades reflecting the theoretical portion of the course will be
examined. Three students from each of the four classes involved in the study will be
selected and asked to participate in an interview, in early to mid-January, 2010.
The anonymous questionnaire will be administered by a third party, who will not be a
faculty member of the Physical Education Department, and the responses will be kept
confidential. The teacher will not have access to the responses until your final grades have
been submitted to and processed by the College. The anonymous critical thinking
disposition inventory will be accessed using a securely-encrypted https on-line survey
system.
The results of this study will be used for research purposes only and will be kept strictly
confidential. Data collected by this project may be published, used with other data sets,
and/or used in a future study, or series of studies, on the research topic. No names or other
identification will be used in any publication that results from this study; once the data are
collected, participants will be assigned numbers or letters, neither of which will have any
association with their names or student numbers.
Your participation is voluntary. You have the right to ask questions or refuse to participate
in any part of this study or to withdraw your involvement at any time. Non-participation or
your withdrawal will in no way affect your standing or grade in this course. Any
information that might influence your decision to proceed with the project will be provided
in a timely manner. You may withdraw your consent at any time by informing the
counselor, the ombudsperson or the consent form administrator, all of whom are indicated
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below, or you may choose not to respond to any of the data collection mechanisms. The
researcher may terminate your involvement in the research project if at any time the project
is considered to be threatening or causing you physical or emotional distress. No known or
reasonably foreseeable harm or academic disadvantage will result from your participation
in this study.
The researcher agrees to ensure consistency between the research proposal and the course
outline and the course outline will be honoured in the implementation of the research
project as well as in the implementation of the course itself.
Please indicate your willingness to participate by completing the consent form on the next
page. If you have any questions with respect to this research project or your participation,
please do not hesitate to contact gmalcolmdawsoncoIlege.gc.ca or leave a voice mail at
514-931-8731, ext. 5410. Thank you for your time and consideration.
Consent form administrator: Linda Williams
Dept: Science Sector Office Title: Secretary
Contact information:
Phone: (a) 514-931-8731, extension 1689 Office: 6B.19-2
E-mail: lwilliamsdawsoncollege.qc.ca
Participants may contact the following qualified and impartial counselling services if they
wish to access such support as a result of their participation in the research project.
Name: Alice Ravel Dept: Counselling Title: Coordinator of Services for Students with
Disabilities
Contact information:
Phone: 514-931-8731, extension 1211 Office : 2E.8A-2
E-mail: ahaveldawsoncollege.qc.ca
Participants may contact the following qualified Ombudsperson in the event that they wish
to file a complaint arising from their participation in the research project.
Name: Michele Pallett Dept: Academic Advising Title: Academic Advisor and
Ombudsperson
Contact information
Phone: 514-931-8731, x 1191 Office : 2E.7-2
E-mail: mpal lettdawsoncl1ege.gc.ca
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Consent to Participate
I agree to participate in the research project entitled “Implementing Problem-Based
Learning in CEGEP Physical Education Courses” conducted by Virginia (Ginny)
Malcolm. I have carefully read the above information and understand the risks, benefits,
responsibilities and conditions of participation as outlined in this document. I freely consent
to participate in the following methods of data collection related to this research project
(check any or all in which you agree to participate):
D I consent to participate in an anonymous questionnaire
I consent to complete an anonymous on-line critical thinking inventory
D I consent to have my grades that reflect the theoretical aspects of the course used as
research data
D I consent to be called for and participate in an interview, if selected
Student’s name: Student’s signature: Date: dd
— mm
—
yyyy
Statement of Parental/Guardian Consent (for participants under the age of 18 years)
I certify that I am the legal parent or guardian for (student’s name)
_________________________________
I certify that I have read the above information,
understand the risks, benefits, responsibilities and conditions of
_______ ‘s
participation as outlined in this document, and freely consent
to her / his participation in the project.
Parent/Guardian’s Name: Parent/Guardian’s Signature: Date: dd — mm
— yyyy
Documents related to this project will be kept for a maximum of five years following
completion of the project. Hard copies of data will be kept in a locked filing cabinet in the
researcher’s possession and electronic data will be kept in a password protected file on the
researcher’s computer. If you would like a copy of the results of the study when they are
available please indicate an address to which results may be sent:
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It fit my schedule El
I was interested in the activity El
Someone recommended it El
Other (please explain)
9. Considering all the courses you are presently taking at Dawson, indicate what you
think your average grade will be.
below 60% El
60% - 69% El
70%
- 79% El
80% - 89% El
90% or over El
10. Considering all the courses you completed in your previous academic year, indicate
what your average grade was.
below 60% El
60% - 69% El
70% - 79% El
80% - 89% El
90% or over El
11. Indicate how many hours you spent doing homework for this course outside of class
(including reading, researching and doing assignments):
Less than 4 hours El
from 4 to less than 8 hours El
from 8 to less than 12 hours El
from 12 to less than 15 hours El
15 hours or more El
12. Put a check in the box of each of the following resources you used to complete the
assignments for this course:
The “Fit and Well” textbook
The teacher
Educational websites
Commercial webs ites
T.V., radio, newspapers or magazines
Your classmates
Your personal experience
Your previous knowledge (e.g. from other courses, readings, or teachers)
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Other authorities (experts. journals, books, etc.)
Please answer the following questions about the theory-related aspects of this course:
13. Indicate how often you asked the teacher or other classmates questions related to the
topic being presented or discussed in class:
Frequently
Sometimes LI
Rarely LI
Never LI
14. Indicate how often you contributed to the discussion regarding the topic being
presented or discussed in class:
Frequently
Sometimes LI
Rarely LI
Never LI
15. Indicate how often you were distracted and did not really listen or contribute to what
was being discussed or presented: *
Frequently
Sometimes LI
Rarely LI
Never LI
Please indicate whether you agree, somewhat agree, disagree or somewhat disagree
with the following statements:
16. I like class work that is challenging so I can learn new things.*
Agree LI
Somewhat agree LI
Somewhat disagree LI
Disagree LI
17. I enjoyed the manner in which the theoretical material was presented in this class.
Agree LI
Somewhat agree LI
Somewhat disagree LI
Disagree LI
18. I think the theoretical material that we learned in this class was interesting.*
Agree LI
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Somewhat agree
Somewhat disagree
Disagree
E
19. During the theoretical aspect of the class, I was able to exchange ideas or opinions
with others in the class.
Agree
Somewhat agree
Somewhat disagree
Disagree
20. During the theoretical aspect of the class, I was open to listening to others’ ideas even
if I did not agree.*
Agree
Somewhat agree
Somewhat disagree
Disagree
21. I found that the theoretical material covered in this course was relevant to me.
Agree
Somewhat agree
Somewhat disagree
Disagree
22. I found the assignments in this course were challenging.*
Agree
Somewhat agree
Somewhat disagree E
Disagree
23. Whether in class or elsewhere, I ask myself questions to make sure I understand the
material I am working on. *
Agree
Somewhat agree
Somewhat disagree
Disagree
24. I always tried to understand what the teacher or a classmate was saying even if it
didn’t make sense.*
Agree
Somewhat agree E
Somewhat disagree
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Disagree
25. I am certain I understood the concepts taught in this course.*
Agree El
Somewhat agree El
Somewhat disagree El
Disagree El
26. 1 believe I am a good problemsolver.*
Agree El
Somewhat agree El
Somewhat disagree El
Disagree El
27. I believe I have good study skills.*
Agree El
Somewhat agree El
Somewhat disagree El
Disagree El
28. This course helped me identify the steps that I need to follow in order to make
appropriate lifestyle decisions.
Agree El
Somewhat agree El
Somewhat disagree El
Disagree El
29. This course helped me understand the effects of various lifestyle habits on my health
and well-being.
Agree El
Somewhat agree El
Somewhat disagree El
Disagree El
30. This course helped me identify my physical activity interests, needs and abilities
Agree El
Somewhat agree El
Somewhat disagree El
Disagree El
31. This course helped me determine how to practice physical activity safely and
responsibly.
Agree El
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Somewhat agree
Somewhat disagree
Disagree
32. I think I will be able to apply what I learned in this class to other classes or areas of
my life.
Agree
Somewhat agree
Somewhat disagree E
Disagree
Please answer the next two questions if you worked in groups with other students during
the theoretical aspects of the class. Otherwise, leave blank and continue to the following
questions.
33. When we worked in groups for the theory-related aspects of the course, the work was
shared equally among my classmates and me.
Agree D
Somewhat agree
Somewhat disagree El
Disagree
34. When we worked in groups for the theory-related aspects of the course, my group
worked effectively together.
Agree El
Somewhat agree El
Somewhat disagree El
Disagree
Please answer the following questions using full sentences.
35. What did you learn about yourself in completing the assignments for this course?
36. What were the difficulties you experienced in completing the assignments for this
course?
37. What did you discover about the learning process you used during this course that
you might be able to use in the future?
* Questions adapted from Pintrich & DeGroot (1990).
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APPENDIX X
INTERVIEW SCHEDULE
1. Intro - Explanation of study and interview process
2. Confidentiality
3. Consent to save interview and use for research purposes
4. What program are you in? Semester?
5. How do you find your course load?
6. What is the most important course you have taken so far in your program? Why is it
important to you?
7. On a scale of I to 10, how important was this Phys Ed course to you? Why?
8. Before you started this Phys Ed course, how much theory did you expect there
would be in each 2 hour class? (Relate to previous PE experiences, e.g. high school)
9. How did you feel about the amount of theory we did? (Would you have liked more?
Less? The same amount? Why?)
10. How difficult /challenging did you find the assignments in this course? What made
them so?
11. Describe something that you learned in this course.
12. What did you do to help yourself learn this?
13. What did you do that got in the way of your learning?
14. When you ran into difficulties finding or understanding information, what did you
do?
15. What is something that you learned in this course that you might use in other
16. Have you done any problem-solving assignments in any of your other CEGEP
classes? Such as?
17. Do you enjoy doing problem-solving type of assignments? Why or why not?
18. What was your overall impression of the way the course material was delivered?
19. Summary and thanks
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APPENDIX XI
REFLECTION QUESTIONS AND ASSOCIATED RUBRICS
1. Reflection Questions
1.1. Questions answered during week 5:
Give two to three examples of (a) how you have felt (physically, emotionally, and/or
socially) during or after class over the past 4 — 5 weeks; and (b) any lifestyle changes you
need to make outside of class; indicate how these changes will help you perform better in
class.
1.2. Questions answered during week 10:
1) Indicate any weilness benefits you have experienced as a result of participating in this
class (e.g. physical, emotionally, and/or social benefits);
2) Indicate whether you have an increased or decreased desire/motivation to be more active
or to alter your lifestyle habits (indicate what that motivation is or why you are lacking
motivation, if applicable);
3) Describe changes you need to make in class in order to help you perform better.
1.3. Questions answered during week 14:
1) Describe the overall experiences you have had in this class this term;
2) Summarize any benefits you have experienced;
3) Indicate what lifestyle changes you would like to make; and (4) describe what would
motivate you to continue to be active.
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2. Rubrics Used to Assess Reflections:
8.5 to 10: Complete (student answers all questions), student uses accurate terminology,
answers are appropriate (relevant to the questions and to the course) and insightful;
7 to 8: Mostly complete, student uses accurate terminology, answers are appropriate,
lacking some insight
6 to 6.5: Student could include more comments; answers lack clarity or insight,
0: Answers are incomplete, include inaccurate terminology, or are inappropriate or lacking
in insight
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APPENDIX XII
QUESTIONS AND STATEMENTS RELATED TO MOTIVATION (LIKERT-SCALE)
A. Engagement
1. Indicate how often you asked the teacher or other classmates questions related to the
topic being presented or discussed in class:
2. Indicate how often you contributed to the discussion regarding the topic being
presented or discussed in class:
3. Indicate how often you were distracted and did not really listen or contribute to
what was being discussed or presented:
4. During the theoretical aspect of the class, I was able to exchange ideas or opinions
with others in the class.
5. During the theoretical aspect of the class, I was open to listening to others’ ideas
even if I did not agree.
6. 1 always tried to understand what the teacher or a classmate was saying even if it
didn’t make sense.
7. Whether in class or elsewhere, I ask myself questions to make sure I understand the
material I am working on.
B. Interest, Relevance and Enjoyment
1. I think the theoretical material that we learned in this class was interesting.
2. I found that the theoretical material covered in this course was relevant to me.
3. 1 enjoyed the manner in which the theoretical material was presented in this class.
C. Self Efficacy
1. I believe I am a good problem-solver.
2. I believe I have good study skills.
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APPENDIX XIII
QUESTIONS AND STATEMENTS USED TO DETERMiNE STUDENTS’
PERCEPTIONS OF THE WORKLOAD AND THE DIFFICULTY OF ASSESSMENT
TOOLS
A. Likert-Scale Survey Questions
I. Indicate how many hours you spent doing homework for this course outside of class
(including reading, researching and doing assignments).
2. I found the assignments in this course were challenging.
3. 1 like class work that is challenging so I can learn new things.
4. When we worked in groups for the theory-related aspects of the course, the work
was shared equally among my classmates and me.
5. When we worked in groups for the theory-related aspects of the course, my group
worked effectively together.
B. Open-Ended Survey Question
1. What were the difficulties you experienced in completing the assignments for this
course?
C. Interview Question
1. How difficult or challenging did you find the assignments?
113
APPENDIX XIV
QUESTIONS AND STATEMENTS USED TO DETERMINE STUDENTS’
PERCEPTIONS OF THE USEFULNESS OF THEIR LEARNING
A. Likert-Scale Survey Questions
1. I think I will be able to apply what I learned in this class to other classes or areas of
my life.
B. Open-Ended Survey Questions
1. What did you learn about yourself in completing the assignments for this course?
2. What did you discover about the learning process you used during this course that
you might be able to learn in the future?”
C. Interview Questions
1. Describe something that you learned in this course
2. What is something (either infomiation or about your own learning) that you learned
in this course that you might use in any other of your classes?
3. What was your overall impression of the way the course concepts were delivered in
this course?
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